RWSS50B

RELIABILITY DATA

BT —4

TDK-Lambda CA806-57-01B



RWS50B

INDEX

. MTBFZME{H Calculated Values Of MTBE ++eceveecerceeeetantatentetentancatcncancnns

peisy

=]

o

. RE

R T Y HEEFFMEHEAE  Electrolytic Capacitor Lifetime ««esseeeseersseeeceeaeees

LT T )< L AR ADNOrmal TeSt sceccccrreeccetttttittttttiitiitttttitttttttnetatanns

. ﬂ@@]%ﬁ%ﬁ Vibration Test ccccceececesccceeseccccceesscccccaessscsccsscsscsscssansscscs

AR I 2L —REER Noise Simulate Test cececeveeeeeecseacessatcssatcssaccssascsnnnes

. BETEEZRES  Thermal Shock Test cevceveeesereceetenttrtentenntentesttontenscancennens

X ORBRERIT, AR T —FTHOVET D, 2 TORMITFFREFLFMEERLET,
WEWVEL T, LT OfRERIIS B LSS ZENET,
Test results are typical data. Nevertheless the following results are considered to be
reference data because all units have nearly the same characteristics.

TDK-Lambda

BT AL —T 427 Component Derating «««ccceeeeseeeerescernereciiietcieeeens

fniEEE EFE Main Components Temperature Rise AT List =cvecececeececececess

PAGE



RWS50B

1. MTBFEtEE Calculated Values of MTBF
1) EHMARRAFENTIEMTBF Parts stress reliability projection MTBF
MODEL : RWS50B-24

HH 5 Calculating Method

Telcordia® il A N U AfRHTEC D) TR SV TWET,

BRI E . T E OIS LIS AN 2L BRI L > TR ESIET,

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)

B> 1 1
MTBF = = x 10° W[ (Hours)

m

Faw 7, SN, AL

im1
Ai = A “Toi " Tsi "y

equip - EHEZREES (FITs) Total equipment failure rate (FITs = Failures in10’ hours)

A 1% H OESLITKT T D HMER R =S Generic failure rate for the ith part

Toi 1% HOEEIKRTAEE 7 724  Quality factor for the ith part
T (1% HOESRITKT T HARN AT 775 Stress factor for the ith part
T 1% H OESIZKRT AU T 724 Temperature factor for the ith part

m D HL72DE AR D% Number of different part types

N, i FEBHOESOMEE Quantity of ith part type

T HEsDERYE 7 774 Equipment environmental factor
MTBF{E MTBF Values

Z5{F Conditions

- NEE : 230VAC -, BT 1 24VDC, 2.2A (100%)
Input voltage Output voltage & current
“BR¥E7 774 . GB (Ground, Benign) B} 5k AEHEIRAT A
Environmental factor Mounting method : Standard mounting A
SR-332,Issue3
MTBF(Ta=25C) = 4,170,949 i (Hours)
MTBF(Ta=40C) = 2,047,667 il (Hours)
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RWS50B

(2) ELSEIEMTBF Part count reliability projection MTBF
MODEL : RWS50B-5
HH 5 Calculating Method
JEITA (RCR-9102B) D i R BE TR IS TWET,
ENENDEMT LT, SIS D G- 2 DAL, &% ORI > TRESIVET,

Calculated based on part count reliability projection of JEITA (RCR-9102B).
Individual failure rates Ag is given to each part and MTBF is calculated by the count of each part.

<HHA>

x10° = I x10° FEfH (Hours)

o Yo,

i=1

MTBF =

hequip : AR (SRR 10°RFH])

Total equipment failure rate (Failure, 106Hours)

Ao ci % H ORIE S SR s (St 1005 )

Generic failure rate for the ith generic part (Failure,/ 106Hours)

n i % B OREB S OE S
Quantity of ith generic part

n (RIS T RRER S O AT A — DK
Number of different generic part categories

Generic quality factor for the ith generic part (mg=1)

MTBF{E MTBF Values

Gp : Hi E[EE (Ground, Fixed)

RCR-9102B
MTBF = 324,063 FF[E (Hours)
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RWS50B

2. ¥dhT AL —T 427 Components Derating
MODEL : RWS50B-5
(1) EH 5 Calculating Method

(a) M€ F1£ Measuring method

<HU T E AEVEIRAT - A  Ji L B :45°C
Mounting method  Standard mounting : A| Ambient temperature

* ANJJEHE 1100, 200VAC - ), BT :5VDC, 10A (100%)
Input voltage Output voltage & current

(b) *fEfK Semiconductors

=AU IHE RS BMRHIIVEE IR IE OB G mIR AR D

I REHRS BB R & DI A RO E LT,

Compared with maximum junction temperature and actual one which is calculated
based on case temperature, power dissipation and thermal impedance.

(c) IC, #&#1, =7 %% IC, Resistors, Capacitors, etc.

JEIDHIRLEE | Al PR TR VBB 728 |l x OEITERGHEEENIC A>TV ET,
Ambient temperature, operating condition, power dissipation and so on are within
derating criteria.

(d) BMEPUE 1L Calculating method of thermal impedance
. Tj(max) — Tc /= Tj(max) — Tl

0j - : 0j - .
Pj(max) Pj(max)
Tc TAV =T AT DIRED T — A —fRI225C
Case Temperature at Start Point of Derating;25°C in General
Tl S TAV =T AT DIRELD)—RIRE —xi225C

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

Pj(max)  :F KT v R/AAEK

(Pch(max)) Maximum Channel Dissipation

Ti(max) R KES (T ¥R E
(Tch(max)) Maximum Junction (channel) Temperature

0j-c FEA (T V)BT — A TOERHT

(Bch-c) Thermal Impedance between Junction (channel) and Case
0j-1 A (T R)B) — R £ TOEGEHT

(Bch-1) Thermal Impedance between Junction (channel) and Lead
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RWS50B

Q) HWMT AV —T 4> 7% Component Derating List

s Vin=100VAC Load = 100% Ta=45C
Location No.
Q1 Tch (max) = 150 C Och-c =3.38 ‘C/W
FMVO6N60ES [ Pch=2.22W ATc =659 C Tc=1109C
FUJI ELECTRIC | Tch=Tc+ (6ch-c x Pch)=118.4C
D.F.=78.9 %
D51 Tj (max) = 150 C 0j-c=1.5C/W
FCQS30A065 Pd=47W ATc=758C Tc=120.8C
NIHON INTER | Tj = Tc + (0j-c x Pd)=127.9C
DF.=853%
DI Tj (max) =150 'C 0j-c=5.5C/W
KBJ406G Pd=1.53 W ATc=56.1"C Tc=101.1"C
LITE-ON Tj=Tc+ (0j-c x Pd)=109.5C
D.F.=73.0 %
PC101 Tj (max) =125 C 0j-c = 500 ‘C/W
TLP291 Pd =7 mW ATc =489 C Tc=93.9C
(LED) Tj = Tc + ((0j-c) x Pd)=97.4C

TOSHIBA D.F.=77.9 %

ThinE e Vin=200VAC Load = 100% Ta=45C
Location No.
Q1 Tch (max) = 150 C Och-c =3.38 ‘C/W
FMVO6N60ES | Pch=3.08 W ATc =68.6 C Tc=113.6C
FUJI ELECTRIC | Tch=Tc + (6ch-c x Pch)=124.0 C
D.F.=82.7 %
D51 Tj (max) =150 C 0j-c=1.5C/W
FCQS30A065 Pd=47W ATc=733C Tc=118.3C
FUJI ELECTRIC | Tj=Tc+ (8j-c x Pd)=1253C
DF.=83.5%
DI Tj (max) = 150 C 0j-c=5.5C/W
KBJ406G Pd =0.58W ATc=42.1C Tc=87.17C
LITE-ON Tj = Tc + (0j-c x Pd)=90.3C
D.F.=60.2 %
PC101 Tj (max) =125 C 0j-c = 500 ‘C/W
TLP291 Pd=7mW ATc=455C Tc=905C
(LED) Tj = Tc + ((0j-c) x Pd)=94.0C

TOSHIBA D.F.=752%
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3. FEEMEE EFME Main Components Temperature Rise AT List

MODEL : RWS50B-5

1) BIEEZ%MH Measuring Conditions

RWS50B

Output Current

Mounting A Mounting B Mounting C Mounting D
WAt 75k TB1
Mounting Method ,—‘/.
TB1
(BRYEIRAS « A)
(Standard Mounting : A) M
OO0 —
TBl/
AJJEE Vin .
Input Voltage
Sy
HH71%)E Vo SVDC
Output Voltage
[SEgy=—
718 To 10A (100%)

2) HIE#ER Measuring Results

Hhsv—7407 AT Temperature Rise (C)
Output Derating Ta=45°C Ta=35C Ta=35C Ta=35C
Hhan 5 Hhand HA 57191 HA 5 11 HA 5 19 HA 519
Location No. Part name Mounting A Mounting B Mounting C Mounting D
D1 BRIDGE DIODE 56 68 60 67
D51 DIODE 76 74 76 75
Ql MOS FET 66 68 64 75
Al101 CHIP IC 54 59 55 59
A102 CHIP IC 53 58 56 58
A201 CHIP IC 52 47 59 46
T1 TRANS 68 67 72 72
L1 BALUN 59 73 66 69
L51 CHOKE COIL 51 45 57 46
C6 E.CAP. 37 47 39 50
C8 E.CAP. 43 53 44 53
C51 E.CAP. 37 38 42 35
PC101 PHOTO COUPLER 49 53 51 52
TDK-Lambda R-5



RWS50B

3. FEEMEE EFME Main Components Temperature Rise AT List
MODEL : RWS50B-5

1) BIEEZ%MH Measuring Conditions

Mounting A Mounting B Mounting C Mounting D
Mouﬂi!j;?\/fthod TB1 ,—‘/| e
TB1
(FRAEIRAS - A)
(Standard Mounting : A) ﬂ
DOOOO | I
TBl/
AJJEHE Vin I
Input Voltage
H71%E+E Vo J—
Output Voltage
AR o 10A (100%)
Output Current
2) HIEAER Measuring Results
HhFAL—F 47 AT Temperature Rise (‘C)
Output Derating Ta=45C Ta=35C Ta=35C Ta=35C
Hhin 5 Hhand WA 77 1) WA 77 1) WA 77 1) WA 77 1)
Location No. Part name Mounting A Mounting B Mounting C Mounting D
D1 BRIDGE DIODE 42 53 47 51
D51 DIODE 73 72 74 73
Ql MOS FET 69 71 69 77
Al101 CHIP IC 49 56 53 55
A102 CHIP IC 50 56 54 55
A201 CHIP IC 53 49 60 48
Tl TRANS 66 67 72 71
L1 BALUN 40 53 47 49
L51 CHOKE COIL 49 44 55 45
C6 E.CAP. 33 43 36 44
C8 E.CAP. 38 49 41 47
C51 E.CAP. 34 37 41 34
PC101 PHOTO COUPLER 46 51 50 50
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RWSS50B

4. B T UV EFMHEME Electrolytic Capacitor Lifetime
MODEL : RWS50B

Cooling condition :Convection cooling

et A o L
Mounting A O Conditions Ta 30C: -------
O 40°C :
O 0
O 50C: -------
I 5V |
Vin=100VAC Vin=200VAC
Ta Lifetime (years) Ta Lifetime (years)
Load 30°C [ 40C | 50C Load 30°C | 40°C | 50°C
20% 20.0 | 20.0 9.7 20% 20.0 | 200 [ 159
40% 20.0 | 20.0 | 13.2 40% 20.0 | 20.0 | 10.7
60% 20.0 | 15.1 7.6 60% 20.0 6.5 8.3
80% 18.8 9.4 4.7 80% 20.0 | 10.6 5.3
100% 10.6 53 - 100% 15.2 7.6 -
20 20 <
N\ \ \ \
16 : A\ 16 < \
2 N \ ? »
812 S \ S 12 >
> > .
> N\, e q N N
£ 8 - £ o~
;U:) N \.\ \ v:é \_\
3 4 - 3 4
0 0
20 40 60 80 100 20 40 60 80 100
Output current (%) Output current (%)
24V
Vin=100VAC Vin=200VAC
Ta Lifetime (years) Ta Lifetime (years)
Load 30°C | 40°C | 50C Load 30°C | 40°C | 50C
20% 20.0 | 20.0 | 12.2 20% 20.0 | 200 [ 11.6
40% 20.0 | 18.8 9.4 40% 20.0 | 16.8 8.4
60% 20.0 | 154 7.7 60% 20.0 5.0 7.5
80% 20.0 | 10.9 5.5 80% 20.0 | 12.7 6.4
100% 14.6 7.3 - 100% 20.0 | 10.1 -
20 ~ 20
\ \
16 N 16
/;J\ —~ \
g 12 S12 - ™
2 3 ~. \ > ‘N \
9} =~ 5} N,
E 8 < g 8 BRRES
'E; Sl ;‘2 =~
0 4 S 4
0 0
20 40 60 80 100 20 40 60 80 100
Output current (%) Output current (%)

RRRHEE AR WA RSB IV E LB THY | E DA S LEDO K ELZ O TRVEE A,
The life time is calulated based on our method and doesn't include the seal rubber degradation effect etc.
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RWSS50B
MODEL : RWS50B

Cooling condition :Convection cooling

TB1
Hufs 7718 B
Mounting B Conditions Ta 30C: -------
40C :
50C: ------
5V |
Vin=100VAC Vin=200VAC
Ta Lifetime (years) Ta Lifetime (years)
Load 30C [ 40C | 50C Load 30C [ 40C [ 50C
20% 20.0 | 20.0 | 16.5 20% 20.0 | 20.0 [ 12.5
40% 20.0 | 19.9 9.9 40% 20.0 | 14.5 7.2
60% 20.0 | 10.2 5.1 60% 20.0 | 10.2 5.1
80% 11.0 5.5 - 80% 11.5 5.8 -
100% 5.4 - - 100% 7.2 - -
20 N 20 N
\ \
16 N A 16 \\
S12 - N \ S0 kN \
N \, N 2> N \\
N N
g3 | > g8t .
2 ht \ N B T~ < ~—
0 0
20 40 60 80 100 20 40 60 80 100
Output current (%) Output current (%)
24V
Vin=100VAC Vin=200VAC
Ta Lifetime (years) Ta Lifetime (years)
Load 30°C | 40°C | 50°C Load 30°C | 40°C | 50°C
20% 20.0 | 200 [ 11.7 20% 20.0 | 20.0 [ 10.8
40% 20.0 | 18.8 9.4 40% 20.0 | 16.3 8.2
60% 20.0 | 159 7.9 60% 20.0 | 14.6 7.3
80% 17.9 9.0 - 80% 18.2 9.1 -
100% 9.5 - - 100% 12.4 - -
20 3 20 )
16 ™ b AN
- N\ 1 ™~ N
%) \ a
512 \ g 12
N T \ > N
& 2
= 4 3 4
0 0
20 40 60 80 100 20 40 60 80 100

Output current (%) Output current (%)

EROHEE A L, B A A RIS IV R LT THY, 5 0T A0S LS ORELED TR EEA,
The life time is calulated based on our method and doesn't include the seal rubber degradation effect etc.
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MODEL : RWS50B

Cooling condition :Convection cooling

- TB1
ek =
Mounting C
5V |

Vin=100VAC
Ta Lifetime (years)
Load 30C [ 40C | 50C
20% 20.0 | 20.0 | 18.7
40% 20.0 | 20.0 | 12.7
60% 20.0 | 14.4 7.2
80% 17.8 8.9 -
100% 9.7 - -

20 \

16 N
» RN
= J \
%12 < \
0 \
£ 8 ~
& \

4 4 :
0
20 40 60 80 100
Output current (%)
24V
Vin=100VAC
Ta Lifetime (years)
Load 30°C | 40°C | 50°C
20% 20.0 |1 200 | 114
40% 20.0 | 17.4 8.7
60% 20.0 | 14.4 7.2
80% 19.4 9.7 -
100% 14.2 - -
20
\

16 '
_ N
g 12
Nas/ '~

\'\ \
R =
E ~
a4
0

20 40 60 80 100
Output current (%)

EREHEE AR, M R TAICIV R LB THY | H O ADHED

The life time is calulated based on our method and doesn't include the seal rubber degradation effect etc.

Conditions Ta 30C :

RWSS50B

40C :
50C: ------
Vin=200VAC
Ta Lifetime (years)
Load 30C | 40C | 50C
20% 20.0 | 20.0 [ 14.0
40% 20.0 | 18.2 9.1
60% 20.0 | 14.1 7.0
80% 17.2 8.6 -
100% 12.1 - -
20 v
N '
. 16 N
2 AN
<
% 12 N
Q A
~§ 8 = TN
5 ‘<
= 4
0
20 40 60 80 100
Output current (%)
Vin=200VAC
Ta Lifetime (years)
Load 30C | 40°C | 50C
20% 20.0 | 20.0 [ 10.2
40% 20.0 | 14.0 7.0
60% 20.0 | 11.8 5.9
80% 20.0 | 10.1 -
100% 16.8 - -
20 <.
\\
16
g 12 ™
o ~—_
\0? . \\
g8
5 T
3 4
0
20 40 60 80 100
Output current (%)
WL EDTEYEY A,
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Cooling condition :Convection cooling

MODEL : RWS50B

EREHEE R, M R TAICIV R LI THY | H O ADHED

At J5 1 D
Mounting D
— 1
TB1
I 5V !
Vin=100VAC
Ta Lifetime (years)
Load 30C [ 40C | 50C
20% 20.0 | 20.0 | 164
40% 20.0 | 18.8 9.4
60% 19.2 9.6 4.8
80% 10.2 5.1 -
100% 5.1 - -
20 -
\\
16 ~ \
7 .
< \
% 12 N \
g RN
£ 8 .
;E: \.\ \ AN
= 4 >
0
20 40 60 80 100
Output current (%)
24V
Vin=100VAC
Ta Lifetime (years)
Load 30°C | 40°C | 50°C
20% 20.0 | 20.0 | 134
40% 20.0 | 20.0 | 11.0
60% 20.0 | 143 7.1
80% 15.4 7.7 -
100% 7.5 - -
20 \
\
16 \
7 - \
§ 12 — >
5} N. \\
g 8 3
;0:) N \
= 4
0
20 40 60 80 100
Output current (%)

Conditions Ta 30C :

RWSS50B

40°C :
50C: -------
Vin=200VAC
Ta Lifetime (years)
Load 30C | 40C | 50C
20% 20.0 | 20.0 | 13.3
40% 20.0 | 159 8.0
60% 20.0 | 11.1 5.6
80% 12.6 6.3 -
100% 8.1 - -
20 N
\
16 \
2 \
S 12 [
> N, N
~ AN
£ 3 N ™ R
g ~ . - ) - \
— 4
0
20 40 60 80 100
Output current (%)
Vin=200VAC
Ta Lifetime (years)
Load 30C | 40°C | 50C
20% 20.0 | 20.0 [ 12.5
40% 20.0 | 20.0 | 10.0
60% 20.0 | 16.0 8.0
80% 17.7 8.9 -
100% 11.5 - -
20 \
16 N
% 12 > \
Na T~
© I~
g 8 = ~
2
2 4
0
20 40 60 80 100
Output current (%)
WL EDTEYEY A,

The life time is calulated based on our method and doesn't include the seal rubber degradation effect etc.
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5. 77 —=)LEB& Abnormal Test

MODEL : RWS50B-5

(1) RBRSEAE Test Conditions

RWS50B

Input : 265VAC  Output: 5V, 10A  Ta:25C
2) ABFER Test Results
( Da : Damaged )
Test position Test Test result
mode
alb|lc|d|fe| f]lg|lh]|T]j|[k]!l
Ee
A& =
=[O [O|H e
No.| o, [t | 7| || EIE|EI BB T v]cn|Elo ik
il Iy mIR L lplp H‘ﬁ‘ i ﬂ"_’{
N e L
= - | o
o ~18[3|z2 AL
Location| Test [E|5|e|%|8|T|<| 2|2 Z|12|5
No. point |G |S|=|E|B|&|T|E]| = °l°|E Note
[77) 2 Q < Q o @)
“1e |2 z |2
1 Q1 D-S ©) O[O O Da:Z101,R120,R121
) DG |oO olo o Da:Q1,A101,Z101,R120,
R121
3 G-S ©) @)
4 D ©) O
5 S O ®)
6 G ©) O[O O Da:Q1,Z101,R120,R121
7 Co6 ©) O O
8 O O |Output hiccup
9 Cs1 O O[O
10 ©) O |Output hiccup
11 DI AC-AC | O ©) o
12 DC-DC | O O O
13 AC-DC | O ©) o
14 AC ©) O
15 DC O O
16 D51 AK | O OO0
17 A ©) o
18 O O
0 D104 o) O
20 T1 1-2 ©) O [Output hiccup
21 45 10 ol10
22 7-10 | O Ol0
23 1 O O |Output hiccup
24 4 O O
25 7,8,9 O @)
26 L51 ©) O |Output ripple increase
27 O @)
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RWS50B
6. #IEEFBR Vibration Test

MODEL : RWS50B-5
(1) EENRABREES Vibration Test Class

F o | HREVELT A FUER  Frequency variable endurance test
(2) FEHEEABRIEE Equipment Used

Unbholtz Dickie Corp. SAI30-R16C

(3) HABREAM: Test Conditions

- JiE) I H i : 10~55Hz - HRE) 7 7] X, Y,Z
Sweep frequency Direction

- §if 5 | PR ] : 1.0457 - FBR Y ] A7 A 1RER
Sweep time 1.0min Sweep count 1 hour each

I :—7E 19.6mVs” (2G)
Acceleration Constant

4) FABRFF1E Test Method

Y R

A
/" D.U.T.
x A 7786 F-
/~ Input and output $ &
X «— terminal

\ Y F itting stage

REN 7 1]

Direction Z

IOOOOO00)

"4

PR Eh AR
Vibrator

(5) HIEZ/H: Acceptable Conditions
1 R L2
Not to be broken.
2. ilBR T D N E T D370

No abnormal output after test.
(6) ABAER Test Results

A% OK
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7. JARXTIaL—RRBR Noise Simulate Test
MODEL : RWS50B-5

1) REBREEKEOHIES: Test Circuit and Equipment

L +V
2al—4 HBEEL IR &
Simulator D.U.T. Load
FG N oL v

232l —% (INS-4320(A) (A RHWFFEAT)
Simulator (Noise Laboratory Co.,LTD)

(2) RBRELM Test Conditions

- NJJEE 1100, 230VAC « JARETE
Input voltage Noise level

- EE : TEA VA
Output Voltage Rated Phase

- th )R : 0%, 100% - it
Output current Polarity

- Jo] BRI EE :25C -FUNE—F
Ambient temperature Mode

<L ATE : 50~1000ns -~ ATER
Pulse width Trigger select

3) HIEZM: Acceptable Conditions

1. BB S92 M EFE D E B 0720 1

RWS50B

1 0~2kV
: 0~360 deg
e

caey, /S—~ )b

Common, Normal

: Line

The regulation of output voltage must not exceed 5% of initial value during test.

2. B O D BFE IS EBL TR

The output voltage must be within the regulation of specification after the test.

3. IR DIpNE

Smoke and fire are not allowed.
4) REBFER Test Results

&% OK
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RWS50B
8. #EE 3 BX Thermal Shock Test

MODEL : RWS50B-5
1) fFEHFHIZS Equipment Used
TSA-T72ES-A : ESPEC

(2) #BREM: Test Conditions

leycle
~ EE ] PRI S ::30C © 75C  95C —
Ambient Temperature 30min
- BRI H] [Z
Test Time Refer to Dwg.
By A7 1100 Y171
Test Cycle 100 Cycles
- JEENE -30C )
Not Operating 30min

3) FABHIE Test Method

KIHIRE D% faldn 2 el I A, LR A 70 TRBRZATD, 1009127V 1212,
R 2 B F I TS IRFRTE L . IS DRV F A RS 35,

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. 100 cycles later, leave it for 1 hour
at the room temperature , then check if there is no abnormal output.

(4) H|TESM: Acceptable Conditions

PR O H B D3 2R

No abnormal output after test.

(5) AREBFER Test Results
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