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PENELT, LLFOFERIZS BB E ZFENET,

Test results are typical data. Nevertheless the following results are considered to be

reference data because all units have nearly the same characteristics.
FEAT B fir S Load conditions

* ATVEEDPI00VACO T & FRLD LBV AT A —T 4 7 BT,
Output derating is needed when input voltage is 100VAC.
Output voltage : 5V, 12V, 24V, 48V
Vin Iout : Full load 5V 12V 24V 48V
100VAC 92% 92A 46A 23A 11.5A
110 - 265VAC 100% 100A S0A 25A 12.5A
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RWS600B
1. MTBFE&{E Calculated Values of MTBF

(1) AR AEHTIEMTBE  Parts stress reliability prediction MTBF
MODEL : RWS600B-24

FH 5 Calculating Method
Telcordia® s AR AEHTIE(* ) TRHSITOVET,
R R sl d, ZNENDOERI T LIZERAN ALEEREIC > TR ESNET,
Calculated based on parts stress reliability prediction 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)

<H > i i
MTBF = = x10°  BER (Hours)
eauir ﬂ-E Z (Nl ' ﬂ’ss[)
i1

Ai = Agi “Toi s Ty
Nequip AR IR SR (FITs) Total equipment failure rate (FITs = Failures in10° hours)
AGi 11 % B OEREIHRT AL R 2R Generic failure rate for the ith part
Qi (1 H O T A E 7 7274 Quality factor for the ith part
Ts; 11 % B OISR T DA AT 774 Stress factor for the ith part
Ty 1% B O IIx T HIRE 7 7274 Temperature factor for the ith part
m M7 5 O Number of different part types
N; 1% B O OME% Quantity of ith part type
g FEEROEREE 7 774  Equipment environmental factor

MTBF{&E MTBF Values

25 Conditions

- ANJJEHE 1 230VAC -tH)FEE, L 1 24VDC, Full load
Input voltage Output voltage & current
“Bgf5~7 774 . GB (Ground, Benign) <HUA R D RRMEIRAT A
Environmental factor Mounting method : Standard mounting A
SR-332,Issue3
MTBF(Ta=25C) = 2,157,340 IRE[#] (Hours)

1.173.882 HF[E (Hours)

MTBF(Ta=40"C)
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RWS600B

(2) B REIEMTBF Part count reliability prediction MTBF
MODEL : RWS600B-48

H 5 Calculating Method
JEITA (RCR-9102B) O it s L CRHSITHNET,
FNENOTIT LI, TR 52 DAL, K& DRI > TRESILET,
Calculated based on part count reliability prediction of JEITA (RCR-9102B).
Individual failure rates Ag is given to each part and MTBF is calculated by the count of each part.

<BH >

MTBF = %x10° A (Hours)

! x10° = - !
Fea A

i=1

xequip éé’f%%%%&ﬁﬁ’}z (Eﬁﬁ%;ﬁ / 106deE FIEﬁ)
Total Equipment Failure Rate (Failure / 10°Hours)

Ag 1 2 H o [ JB S k3 D MR SR (R / 10°REfE)
Generic Failure Rate for The ith Generic Part (Failure / 10°Hours)

n; A1 & H D[R] i D18 £
Quantity of ith Generic Part

n oS- T ) — D8

Number of Different Generic Part Categories

TQ 1% HORBE I T2mE T 777 (ng=1)
Generic Quality Factor for The ith Generic Part (no=1)

MTBF{E MTBF Values
Gr : #1 E. [E7E (Ground, Fixed)

RCR-9102B
MTBF = 154,279 IKE[#] (Hours)

(fEL, MTBFIZZ7 7 A& ENTBYEE A, )
MTRBEF is Calculated Without FAN Failure Rate.
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2. &7 4L —7 427 Components Derating
MODEL : RWS600B-12

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

RWS600B

0

A REYEERAS - A - JiE PR EE :50°C
Mounting method  Standard mounting : A Ambient temperature

- ANJJFEE :100, 200VAC -HIEE, IR :12VDC, Fullload
Input voltage Output voltage & current

(b) ¥R Semiconductors

=AM HEE ) BRIV AR B OB S MR 2 RO J REH 6 RURE Lo g%

KOELT,

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 08| 2 DIITRFHEERNICAS> TOET,

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

(d) ZMEHLBE 51k Calculating method of thermal impedance

Oi—c = Tj(max)—Tc /= Tj(max)—TI
Pj(max) Pj(max)

Tc D TAL =T AT DIMEL T —ARE —fRI225°C

Case Temperature at Start Point of Derating ; 25°C in General
Tl D TAL =T 7 DIREDLY—RIRE —ii25°C

Lead Temperature at Start Point of Derating ; 25°C in General
Pj(max) : ARG A (Franv) Bk
(Pch(max)) Maximum Junction (channel) Dissipation
Tj(max) : WK R (Fv0) RE
(Tch(max)) Maximum Junction (channel) Temperature
0j-c 26 R (T ) b — AL TO RS
(Bch-c) Thermal Impedance between Junction (channel) and Case
0j- D AR (T ) BY —RETOEES
(Bch-1) Thermal Impedance between Junction (channel) and Lead
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(2) #WEMT AV —T 1 7'% Component Derating List

RWS600B

e Vin = 100VAC Load = Full load Ta=50"C
Location No.
Ql Tch (max)= 150 °C 0ch-c =0.32°C/W
FMW47N60SIHF | Pch =18.6 W ATc=45°C Tc=95°C
FUJIELECTRIC | Tch =Tc + ((6ch-c) x Pch)=101.0°C
D.F.=673%
Q2 Tch (max) =150 "C Och-c=1.1"C/W
IPW 50R250CP Pch=64W ATc=29°C Te=79°C
INFINEON Tch =Tc + ((Bch-c) x Pch)=86.0°C
DF.=573%
Q3 Tch (max) =150 °C Och-c=1.1"C/W
IPW 50R250CP Pch=7.0W ATc=27°C Te=77°C
INFINEON Tch =Tc + ((Bch-c) x Pch)=84.7°C
D.F.=56.5%
DI Tj (max) = 150 °C 0j-c=0.8"C/W
GBJ1506 Pd=13.1W ATc=61°C Te=111°C
LITE-ON Tj=Tc + ((8j-c) x Pd)=121.5°C
D.F.=81.0%
D2 Tj (max) = 150 °C 0j-c=2.0°"C/W
RFUS20TF6S Pd=39W ATc=45°C Tc=95°C
ROHM Tj="Tc + ((8j-c) x Pd)=1028°C
D.F.=68.5%
D51 Tj (max) =150 "C 0j-c=12"C/W
PA868CI5R Pd=132W ATc=48°C Tc=98°C
FUJIELECTRIC | Tj=Tc +((8j-c) x Pd)=113.8°C
D.F.=759%
D52 - D53 Tj (max) = 150 °C 0j-c=12"C/W
PA868C15R Pd=141W ATc=44°C Tc=94°C
FUJIELECTRIC | Tj=Tc +((8j-c) x Pd)=110.9°C
DF.=739%
D103 Tj (max) = 150 °C 0j-1 =30°C/W
CRHO1 Pd = 106 mW AT1=20°C TI=70°C
TOSHIBA Tj=TI+(0j1)x Pd)=732°C
D.F.=488%
D106 Tj (max) = 150 °C 0j-1 =30°C/W
CRHO1 Pd =24 mW AT1=25°C TI=75°C
TOSHIBA Tj=TI+(0®j1)x Pd)=757°C
D.F.=50.5%
D108 - D110 Tj (max) =150 "C 0j-1 =24 "C/W
D2FK60 Pd =91 mW ATI=26°C TI=76°C
SHINDENGEN Tj=TIl+((®j-1)x Pd)= 782°C
DF.=52.1%
D114 Tj (max) = 150 °C 0j-/ =30 "C/W
CRHO1 Pd =28 mW ATI=23°C TI=73°C
TOSHIBA Tj=TIl+((®j-1)x Pd)=73.8°C
DF.=492%
Q106 Tch (max)=150°C Och-c =83 "C/W
RQK2001HQDQA | Pch =110 mW ATc=20°C Te=70°C
RENESAS Tch =Tc + ((0ch-c) x Pch)=79.1°C
DF.=527%
A201 Tj (max) = 150 °C 0j-1 =10°C/W
BA 178M12FP Pd=15W AT1=27°C TI=77°C
ROHM Tj=TI+(®j1) % Pd)=92.0°C
DF.=613%
SR1 Tj (max) =150 "C 0j-c=32"C/W
CRI2PM-12B Pd=81W ATc=52°C Te=102°C
RENESAS Tj="Tc +((8j-c) x Pd)=1279°C
D.F.=853%
PC101 Tj (max) = 150 °C 0j-c =330 "C/W
PS2861B-1 Pd =14 mW ATc=19°C Tc=69°C
(LED) Tj="Tc +((8j-c) x Pd)=73.6"C
RENESAS D.F.=589%
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RWS600B

e Vin = 200VAC Load = Full load Ta=50"C
Location No.
Ql Tch (max) = 150 °C 0ch-c =0.32°C/W
FMW47N60SIHF | Pch =109 W ATc=27°C Te=77°C
FUJIELECTRIC | Tch =Tc + ((6ch-c) x Pch)=280.5°C
D.F.=53.7%
Q2 Tch (max) =150 "C Och-c=1.1"C/'W
IPW 50R250CP Pch=73W ATc=35°C Tc=85°C
INFINEON Tch =Tc + ((Bch-c) x Pch)=93.0°C
D.F.=62.0%
Q3 Tch (max) =150 °C Och-c=1.1"C/W
IPW 50R250CP Pch=75W ATc=32°C Tc=82°C
INFINEON Tch =Tc + ((Bch-c) x Pch)=90.3 °C
D.F.=60.2%
DI Tj (max) = 150 °C 0j-c=0.8"C/W
GBJ1506 Pd=69W ATc=30°C Tc=80°C
LITE-ON Tj="Tc + ((8j-c) x Pd)=85.5°C
D.F.=57.0%
D2 Tj (max) = 150 °C 0j-c=2.0"C/W
RFUS20TF6S Pd=37W ATc=31°C Tc=81°C
ROHM Tj="Tc + ((8j-c) x Pd)=884°C
D.F.=58.9%
D51 Tj (max) =150 "C 0j-c=12"C/W
PA868CI5R Pd=144W ATc=53°C Te=103°C
FUJIELECTRIC | Tj=Tc +((8j-c) x Pd)=120.3°C
D.F.=80.2%
D52 - D53 Tj (max) = 150 °C 0j-c=12"C/W
PA868C15R Pd=153W ATc=49°C Tc=99°C
FUJIELECTRIC | Tj=Tc +((8j-c) x Pd)=1174°C
D.F.=783%
D103 Tj (max) = 150 °C 0j-1 =30°C/W
CRHO1 Pd = 106 mW ATI=11°C TI=61°C
TOSHIBA Tj=TI+(0j1) % Pd)=642°C
DF.=428%
D106 Tj (max) = 150 °C 0j-1 =30°C/W
CRHO1 Pd =24 mW ATI=15°C TI=65°C
TOSHIBA Tj=TI+(0j1)x Pd)=657°C
D.F.=438%
D108 - D110 Tj (max) =150 "C 0j-1 =24 "C/'W
D2FK60 Pd =91 mW ATI=30°C TI=80°C
SHINDENGEN Tj=Tl+((®j1)x Pd)= 822°C
D.F.=54.8%
D114 Tj (max) = 150 °C 0j-/ =30 "C/W
CRHO1 Pd =28 mW ATI=18°C TI=68°C
TOSHIBA Tj=TIl+((®j-1) x Pd)=68.8°C
DF.=459%
Q106 Tch (max) = 150°C Och-c =83 "C/W
RQK2001HQDQA | Pch =110 mW ATc=18°C Te=68°C
RENESAS Tch =Tc + ((0ch-c) x Pch)=77.1°C
DF.=514%
A201 Tj (max) = 150 °C 0j-1 =10°C/W
BA 178M12FP Pd=15W ATI=28°C TI=78°C
ROHM Tj=TI+(®j1)x Pd)=93.0°C
D.F.=62.0%
SR1 Tj (max) =150 "C 0j-c=32"C/W
CR12PM-12B Pd=39W ATc=26°C Tc=76°C
RENESAS Tj="Tc +((8j-c) x Pd)=88.5°C
D.F.=59.0%
PC101 Tj (max) = 125 °C 0j-c =330 "C/W
PS2861B-1 Pd =14 mW ATc=18°C Tc=68°C
(LED) Tj="Tc +((8j-c) x Pd)=72.6"C
RENESAS DF.=58.1%
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RWS600B
3. EEHMEE EFME Main Components Temperature Rise AT List

MODEL : RWS600B-12

(1) HIESMH Measuring Conditions

Mounting A
Hf 71k
Mounting Method
TB2
T
(BRHEIRAT - A) TB1
(Standard Mounting : A) —
| I—
AJJEE Vin
Input Voltage 100VAC 200VAC
HFEE Vout
Output Voltage 12vDC
HIJJE T Tout
Output Current Full load

(2) HIEAEFR Measuring Results

AT Temperature Rise (‘C)
AT AL —F 12 100VAC [ 200VAC
Output Derating Ta=50"C
Han B dnda Wt 5
Location No. Part name Mounting A

Q1 MOS FET 45 27
Q2 MOS FET 29 35
Q3 MOS FET 27 32
D1 BRIDGE DIODE 61 30
D2 DIODE 45 31
D51 S.B.D. 48 53
D52 S.B.D. 44 49
Ds3 S.B.D. 42 46
A101 CHIP IC 22 13
A102 CHIP IC 18 16
A201 CHIP IC 27 28
T1 DRIVE TRANS 28 30
T2 TRANS 24 27

L1 BALUN 24 8
L2 BALUN 31 10
L3 CHOKE COIL 47 27
L4 CHOKE COIL 25 10
L51 CHOKE COIL 33 37
Cc7 E.CAP. 17 17
C52 E.CAP. 11 12
C53 E.CAP. 9 10

C54 E.CAP. 7 8

C55 E.CAP. 7 8
SR1 THYRISTOR 52 26
PC101 PHOTO COUPLER 19 18

* B J7AB, C DTH [FABERDIEE R0 E T,

It becomes the same value also for Mounting B, C, and D.
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RWS600B

200VAC

Vin

40°C :
50°C :
60°C :

9/16

100

70
Output current (%)

40

10

Vin=100VAC

\
Conditions  Ta
\

TB2
TB1

5V

Mounting A

B 5 m A

22yt . MHIZE4  Cooling condition: Forced air cooling

4. BfFa T UV HEEFEMFEME Electrolytic Capacitor Lifetime
MODEL : RWS600B

100

FOEHLIETHY, B AT 2DH M EDREL GO TRVEE A,

TDK-Lambda
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The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.

BT H1EB, C. DTHRIBRDFmERVET,

It becomes the same lifetime also for Mounting B, C, and D.
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RWS600B
5. 77 /—</)LiABX Abnormal Test

MODEL : RWS600B-48

(1) HBRSEM Test Conditions
Input : 265VAC  Output : 48V, Full load  Ta:25°C

2) HBERFER Test Results
( Da : Damaged )

Test position Test Test result
mode
a|lblc|dfe| flg]lh|[T]j|k]]l
t
VA A
=2 |[O|O|H ca
No. | o, | ey | 7| L[| E W B\ F B e | g
|| 7| k| U = N | e
Ml 2| P | P | U it
b
=] +~ (5]
: =R slzl=|2 Ea 2 £ %D 2
Location Tést s g 2 g g Qé - g o z <= SD Note
No. point BIO | |F|Aalxn AR ol |5
Ql FUSE : F1
! S ©19 © Da:DI,RI1,D101
FUSE : F1
2 D-G OO O Da:QlL, DI
3 G-S O O O Da : TFR1
4 D O O O Da : TFR1
S O O O Da : TFR1
FUSE : F1
6 G O OO O Da: QL DI
7 Q2 D-S O O
8 D-G O O O Da :Q2,DI108
9 G-S O O
10 D O O
11 S O @)
12 G O O
13 Q3 D-S O O
14 D-G O O O Da :Q3,DI110
15 G-S O O
16 D O O
17 S O O
18 G O O
D51 FUSE : F2
19 A-K O OoflO O Da : Q3,D108
=
20 A @) o [APEHm
Input power increase
21 K O O
D52 FUSE : F2
22 A-K O OO O Da : Q3,D108
23 AK @) o [APEHEM
Input power increase
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RWS600B

( Da: Damaged )

Test position Test Test result
mode
a|blc|dle|flg|h|T]|jlk[]!
b
D 2
OO |t Ca
v e | 3| V[ B | AR | T 1t _
No. | #daNo. | BRI+ Ul | e [ | 2 | e | | s 71( g IC3 g . {Oﬁj =HE
~l o L
e +~ [5)
- ol.|=|38|3]|53 22|«
Location Test 5(8|el|2|B|3|<|2= 2|28
. = o | .= g =) g | o g ©|l©o | = Note
No. point BIO | |G ||z Sl5|¢g ol o |5
Cc7 FUSE : F1
24 O OO O Da:DI1,DI118
FUSE : F1
25 O O]0 O Da:D1,Q1,D118
26 C52 O @)
H U7 480
27 O O Output ripple increase
28 Dl AC-AC | O O O FUSE : F1
FUSE : F1
29 DC-DC | O O10 @) Da:DI1
30 AC-DC | O @) O FUSE : F1
31 AC O O
32 DC O O
D2 FUSE : F1
33 A-K O OO O Da:Q1,DI
FUSE : F1
34 A/K O OANO) O Da:QI,DI
35 SR1 A-K O O
36 A-G @) O
37 K-G O O O Da : TFR1
38 A/K O @) O Da : TFR1
39 G O O O Da : TFR1
40 T1 1-2 O O
41 3-4 O O
42 7-8 O O
43 1 O @)
44 2 O O
45 3 O O
46 4 O O
47 7 O O
48 8 O @)

TDK-Lambda
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RWS600B

( Da : Damaged )

Test position Test Test result
mode
a|bfc|dfe| flg]h|[T]j|lk]]1
E
Dz R
2O |O|H &
No.| diiNo. | w7 | L B\ EIRIEIENE N v el e
AT E A E SR E E U B [ I g R
| " L
)
(=] +— Q
(5] o — 8 _8 % 5-4 &c:'o 7]
Location Test ElS|e|2|E|3|°|2| = S| 2|8
. | &2 e|lZ2|El=|&g S R Note
No. point »n | O Al |z Sl3|g ol o |5
T2 FUSE : F2
49 12 | O OO O Da :Q3, D108
FUSE : F2
50 4 10O OO O Da : Q3,D108
FUSE : F2
51 910 | O 0|0 O Da : Q3, D108
52 1 O ©)
53 2 @) o
54 4 @) O
55 6 O O
56 789 O O
57 10,11,12 O O
L51 HABEEET
Output voltage drop
58 4-9 O O T sl
Fan stop
T 7AW
59 13-16 O O O No output after fan stop
60 34 O O
61 9,10 O O
T 7AW
62 13 o O O No output after fan stop
77 AR A
63 16 O O O No output after fan stop
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. IREIEBR Vibration Test
MODEL : RWS600B-12

1) RERERFEE Vibration Test Class

a5 IR ENELI A G BR Frequency variable endurance test

Q) FEREESRERERE Equipment Used

EMIC (#£) # F-16000BDH/LA16AW
EMIC CORP.

(3) ABREAM: Test Conditions

o JABH R : 10-55Hz
Sweep frequency

o o IREHE . 1.047 1]
Sweep time 1.0min

o Sk g . —7E 19.6m/s” (2G)
Acceleration Constant

4) RBRFEE Test Method

Y
A
A %01
Input and output
X ) terminal

KRB 717

Direction
Z

(5) HIESM: Acceptable Conditions

LR L2
Not o be broken.
2.3 BRE O H N B F

No abnormal output after test.

6) FRERFE R Test Results

o YREN A XY, Z

Direction

o FEREER) e

RWS600B

1

Sweep count 1 hour each

PRE A
Vibrator

A% OK

TDK-Lambda
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7. JARI2L—hRABR Noise Simulate Test

MODEL : RWS600B-12

(1) REREIE X OHIESRS Test Circuit and Equipment

RWS600B

L +V
~ PRal—4 [N AT
Simulator D.U.T. Load
FG NoLow
2 Ral—# (INS-4320(A) (VA RHFGERT)

Simulator

(2) FRBRSA: Test Conditions

« AR : 100, 230VAC
Input voltage

< HEE L ER
Output voltage Rated

« HE : 0%, Full load

Output current

o JE PRIREE 1 25°C
Ambient temperature

o INLANE : 50 - 1000ns
Pulse width

(3) HIESM: Acceptable Conditions

[

(Noise Laboratory Co.,LTD)

o JAREE
Noise level

« AR
Phase

o ffE
Polarity

s HUmE—F
Mode

« FUATEER

Trigger select

RERT 5% BB A EILEOEEORNE

: 0-2kV

: 0-360 deg

g A A )%

Common, Normal

: Line

The regulation of output voltage must not exceed 5% of initial value during test.
2. 7B % O /TR E IS EN LB L T

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

3B FE K DIRNE

Smoke and fire are not allowed.

4) REBRFER Test Results

A OK

TDK-Lambda
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8. ZEEEEER Thermal Shock Test

MODEL : RWS600B-5

1) FERAHEEEREE Equipment Used (Thermal Shock Chamber)

ESPEC(#£) ¢ TSA-71H-W
ESPEC CORP.

(2) ABREM: Test Conditions

o IR JE IR . -30C & 75C leycle
Ambient Temperature

- BRI WY e .

30min

Test Time Refer to Dwg.

o R AL : 100 A7 v
Test Cycle 100 Cycles

- HyiE: o
Not Operating 30min

(3) RBRH¥E  Test Method

RWS600B

HIHTE O HEERSL 2B I AAL, ERRY A2 TREREATY, 10094 701212 BEalih 2 5 R &

I IR R BOE L . ISR D722V F 2R 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. 100 cycles later, leave it for 1 hour at the room temperature, then check if

there is no abnormal output.

(4) HESM: Acceptable Conditions
R OB B

No abnormal output after test.

(5) R R Test Results
A# OK

TDK-Lambda
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9. FAN#i#5%fh Fan Life Expectancy

MODEL : RWS600B

1) FEREML4A Part Name

2410SB-04W-B60 (Minebea Moter Manufacturing Corporation)

(2) #iF5% M Life Expectancy

A= —IZED7 7 RO WIFRFE T — 2%~ (F1F390%) o
Fro, 77 U HERUR B E & AT, Fig. 1WRT,

The data shows fan life expectancy for fan only by manufacture (90% survival rate).

Fig. 1 shows measuring point of fan exhaust temperature.
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77 W (5F)
Life expectancy (years)

20

30

I
<)

50 60 70

77 HERIREE (C)
Fan exhaust temperature(°C)

AlrFlow B BT

P.S.

. E{> X/ Measuring point

50mm
Fig. 1 77 > YRR I & & P

Measuring point of fan exhaust temperature.

* BIROWRHERIRIE 7T Full load THI10°C T,
The difference between the intake temperature and the exhaust temperature of the power supply is
about 10°C at Full load.
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