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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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RWS1000B
1. MTBF#5fE Calculated Values of MTBF
(1) EBEAN A ENTIEMTBF  Parts stress reliability prediction MTBF
MODEL : RWS1000B-24

H 5 Caleulating Method

Telcordia® s AR AT IE(* 1) TRHSNTOET,
PR RASSIT, TN O T LICERAN ALEERE I > TR ESNET,
Calculated based on parts stress reliability prediction of Telcordia (*1).

Individual failure rate Ass 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)

<BH >
1 1 9
MTBF = 7 = — x10° F#fE (Hours)
e ﬂ-E Z (Nz ' /lss[ )
i=1

Agi =i Toi* Tsi " Tri
Aequip © AR (FITs)  Total equipment failure rate (FITs = Failures in10° hours)
Agi 1B B OEEIZRTTS %E}’E@kﬁﬁﬁﬁi Generic failure rate for the ith part
TTor 1 HOEIIX T A E 7774 Quality factor for the ith part
i 1% HOMW KT HARN AT 774 Stress factor for the ith part
Ty D1 & HOEIIX T HIEE 77274 Temperature factor for the ith part
m o WD E S DEL Number of different part types
N, : 1% H O OMES  Quantity of ith part type
e . HEEROIBREE T 774  Equipment environmental factor

MTBF{E MTBF Values

2 Conditions

- AJJEE : 230VAC - B, B 24VDC, 42A(100%)
Input voltage Output voltage & current

- BgBi7 774 : GB (Ground, Benign) - Wik o BEMEIRATA
Environmental factor Mounting method : Standard mounting A

SR-332, Issue3
MTBF(Ta=25C) = 1.834.313  BER (Hours)
MTBF(Ta=40°C) = 936356 %R (Hours)
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RWS1000B

(2) i REIEMTBF Part count reliability prediction MTBF

MODEL : RWS1000B-24

H 5 Calculating Method

JEITA (RCR-9102B) O db i HiE CRHSN T ET,

ENENOFET LI, AR RGNS 52 DAL, % DRI > TRESNET,
Calculated based on part count reliability prediction of JEITA (RCR-9102B).

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

<BE >
MTBF =

1 x10° = n; x 10° wE (Hours)
> (e,

i=1

/lequip : é%%&ﬁﬁ%ﬁ (&"%i&/ 106H%‘:FE5)

Total equipment failure rate (Failure / 10°Hours)

Ag D1 % H ORISR 6T D iR (MR / 100518

Generic failure rate for the ith generic part (Failure / 10°Hours)

n; : 17 H o [F]JE S O £
Quantity of ith generic part

n s BlpoRBE SO TN — D

Number of different generic part categories

o 1K HORBEMLICKTDME T 775 (ng=1)
Generic quality factor for the ith generic part (mg=1)

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

RCR-9102B
MTBF = 47,276 IKE[#] (Hours)
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RWS1000B

2. #&T 4L —7 427 Components Derating
MODEL : RWS1000B-12

(1) HH 5 Calculating Method
(a) HIE 1L Measuring method

B 51k CERHERAT A  Jo R :50°C
Mounting method Standard mounting : A Ambient temperature

- AV : 100, 200VAC ., BT : 12V, 84A(100%)
Input voltage Output voltage & current

(b) ¥R Semiconductors
r— 2R B ) BRFIIEE AR BB DR G ROR L A R 6 e RE G RIR L D il
ROFEL,

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

X

temperature, power dissipation and thermal impedance.
(c) IC, #&¥t, =7 %% IC, Resistors, Capacitors, etc.

JEIDHIRLEE | FEATIKRE, JHHFE 720 E | 2 DT FHEERNICAS> TOET,

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

(d) ZMEHLHE 51k Calculating method of thermal impedance

i Tj(max) — Tc ) Ty (max) — TI
i (max) Pj (max)
Te D TAL—T AT DIGEDL T —AIRE —#%I225°C
Case Temperature at Start Point of Derating ; 25°C in General
Tl D TAL—=T 4T DIEL)—NIRE —fi%i225°C

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

Pj(max) : WAREGA (Fran) Bk
(Pch(max)) Maximum Junction (channel) Dissipation

Tj(max)  : EKES A (F YL RE

(Tch(max)) Maximum Junction (channel) Temperature

0j-c D A R (T ) b —AETOERHL

(Bch-c) Thermal Impedance between Junction (channel) and Case
0j- D AR (T ) b —RETOEES

(Bch-)) Thermal Impedance between Junction (channel) and Lead
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RWS1000B

(2) #ET AV —T 127 Component Derating List

i e Vin = 100VAC Load = 84A (100 %) Ta=50°C
Location No.
Q1,Q2 Tch (max) = 150 °C Och-c =0.26 °C/W
IPP65R074C6 Pch= 144 W ATc=57°C Tc=107°C
INFINEON Tch=Tc+ ((6ch-c) x Pch)=110.8 °C
DF.=739%
Q5 Tch (max) = 150 °C Och-c=2.78 °C/W
TK31A60W Pch=64W ATc=49°C Tc=99°C
TOSHIBA Tch=Tc+ ((0ch-c) x Pch)=116.8 °C
DF.=779%
Qo6 Tch (max) = 150 °C Och-c=2.78 °C/W
TK31A60W Pch=7.0 W ATc=48°C Tc=98°C
TOSHIBA Tch=Tc+ ((6ch-c) x Pch)=117.5°C
DF.=784%
DI1,D2 Tj (max) = 150 °C 0j-c=1.0°C/W
D25XB60 Pd=11.0W ATc=57°C Tc=107 °C
SHINDENGEN Tj=Tc+ ((6j-c) x Pd)=118.0 °C
D.F.=788%
D3 Tj (max) = 175 °C 0j-c=6.5°C/W
FDCA10S65 Pd=6.8 W ATc=63°C Tc=113°C
FUJI ELECTRIC Tj=Tc+ ((6j-c) x Pd)=1572°C
D.F.=89.9%
D51 Tj (max) = 150 °C 0j-c=0.5°C/W
S60JC10V Pd=202W ATc=79°C Tc=129°C
SHINDENGEN Tj=Tc+ ((0j-c) x Pd)=139.1 °C
DF.=927%
D52 Tj (max) = 150 °C 0j-c=0.5°C/W
S60JC10V Pd=202W ATc=76°C Tc=126°C
SHINDENGEN Tj=Tc+ ((0j-c) x Pd)=136.1 °C
D.F.=90.7%
D53 Tj (max) = 150 °C 0j-c=0.5°C/W
S60JC10V Pd=202W ATc=73°C Tc=123°C
SHINDENGEN Tj=Tc+ ((6j-c) x Pd)=133.1°C
D.F.=88.7%
SR1 Tj (max) = 150 °C 0j-c=3.2°C/W
CR12PM-12B Pd=53W ATc=52°C Tc=102°C
RENESAS Tj=Tc+ ((6j-c) x Pd)=119.0 °C
DF.=79.4%
A5l Tj (max) = 150 °C 0j-c=3.0 °C/W
BA17812CP Pd=44W ATc=26°C Tc=76°C
ROHM Tj=Tc+ ((0j-c) x Pd)= 89.2°C
D.F.=59.5%
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RWS1000B

i E R Vin = 100VAC Load = 84A (100 %) Ta=50°C
Location No.
D101 Tj (max) = 150 °C 0j-1=30.0 °C/W
CRHO1 Pd=16 mW AT1=27°C TI=77°C
TOSHIBA Tj=TI1+ ((6j-1) x Pd)=77.5°C
DF.=51.7%
D210 Tj (max) = 150 °C 0j-1=30.0 °C/W
CRHO1 Pd =238 mW AT1=29°C TI=79°C
TOSHIBA Tj=TI1+ ((6j-1) x Pd)=286.2°C
DF.=575%
D501 - D504 Tj (max) = 150 °C 0j-1=30.0 °C/W
CRHO1 Pd =234 mW AT1=26°C Tl=76°C
TOSHIBA Tj=TI1+ ((8j-) x Pd)=83.1°C
DF.=554%
PC201 Tj (max) = 125 °C 0j-c=130.0 °C/W
TLP385 Pd=18 mW ATc=8°C Tc=58°C
(LED) Tj=Tc+ ((8j-c) x Pd)=60.4°C
TOSHIBA D.F.=484%
PD801
SML-A12M8T If=4.5mA ATc=2°C Tc=52°C
ROHM Allowable If (max) = 25mA (at Ta=52°C)
D.F.= 18.0%
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RWS1000B

T L 2 - Vin =200VAC Load = 84A (100 %) Ta=50°C
Location No.
Q1,Q2 Tch (max) = 150 °C Och-c=0.26 °C/W
IPP65R074C6 Pch=5.5W ATc=23°C Tc=73°C
INFINEON Tch=Tc+ ((6ch-c) x Pch)=74.5°C
D.F.=49.7%
Q5 Tch (max) = 150 °C Och-¢c =2.78 °C/W
TK31A60W Pch=64W ATc=48°C Tc=98°C
TOSHIBA Tch=Tc+ ((6ch-c) x Pch)=115.8°C
DF.=772%
Q6 Tch (max) = 150 °C Och-¢c =2.78 °C/W
TK31A60W Pch=7.0W ATc=46°C Tc=96°C
TOSHIBA Tch=Tc+ ((6ch-c) x Pch)=115.5°C
DF.=77.0%
DI1,D2 Tj (max) = 150 °C 0j-c=1.0°C/W
D25XB60 Pd=55W ATc=27°C Tc=77°C
SHINDENGEN Tj=Tc+ ((8j-c) x Pd)=282.5°C
D.F.=55.0%
D3 Tj (max) = 175 °C 0j-c=6.5°C/W
FDCA10S65 Pd=55W ATc=38°C Tc=88°C
FUJI ELECTRIC Tj=Tc+ ((6j-c) x Pd)=123.8°C
D.F.=70.8%
D51 Tj (max) = 150 °C 0j-c=0.5°C/W
S60JC10V Pd=202W ATc=80°C Tc=130°C
SHINDENGEN Tj=Tc+ ((6j-c) x Pd)=140.1 °C
DF.=93.4%
D52 Tj (max) = 150 °C 0j-c=0.5°C/W
S60JC10V Pd=202W ATc=76°C Tc=126°C
SHINDENGEN Tj=Tc+ ((6j-c) x Pd)=136.1°C
D.F.=90.7 %
D53 Tj (max) = 150 °C 0j-c=0.5°C/W
S60JC10V Pd=202W ATc=74°C Tc=124°C
SHINDENGEN Tj=Tc+ ((6j-c) x Pd)=134.1 °C
D.F.=89.4 %
SR1 Tj (max) = 150 °C 0j-c=3.2°C/W
CR12PM-12B Pd=39W ATc=33°C Tc=83°C
RENESAS Tj=Tc+ ((6j-c) x Pd)=95.5°C
DF.=63.7%
A5l Tj (max) = 150 °C 0j-c=3.0 °C/W
BA17812CP Pd=44W ATc=26°C Tc=76°C
ROHM Tj=Tc+ ((0j-c) x Pd)= 89.2°C

DF.=595%
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RWS1000B

L5 Vin = 200VAC Load = 84A (100 %) Ta=50°C
Location No.
D101 Tj (max) = 150 °C 0j-1=30.0 °C/W
CRHO1 Pd=16 mW ATlI=16°C Tl=66°C
TOSHIBA Tj=TI1+ ((8j-) x Pd)=66.5°C
D.F.=444%
D210 Tj (max) = 150 °C 0j-1=30.0 °C/W
CRHO1 Pd =238 mW AT1=126°C TI=76°C
TOSHIBA Tj=TI1+ ((6j-1) x Pd)=83.2°C
DF.=555%
D501- D504 Tj (max) = 150 °C 0j-1=30.0 °C/W
CRHO1 Pd =234 mW AT1=24°C Tl=74°C
TOSHIBA Tj=TI1+ ((6j-1) x Pd)=81.1°C
DF.=541%
PC201 Tj (max) = 125 °C 0j-c=130.0 °C/W
TLP385 Pd=18 mW ATc=7°C Tc=57°C
(LED) Tj=Tc+ ((0j-c) x Pd)=59.4°C
TOSHIBA D.F.=47.6%
PD801
SML-A12M8T If=4.5mA ATc=2°C Tc=52°C
ROHM Allowable If (max) = 25mA (at Ta=52°C)
D.F.= 18.0%
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RWS1000B
3. FEHMIEE EFE Main Components Temperature Rise AT List

MODEL : RWS1000B-12

(1) HEZSMH: Measuring Conditions

Mounting A

B 71k
M ounting M ethod

(BRHERAT - A)

) TB51
(Standard M ounting : A)

AJJAIE Vin
Input Voltage 100VAC 200VAC
HIJ T Vout
Output Voltage 12VDC
i lout
Output Current 84A (100%)

(2) HEREF Measuring Results

AT Temperature Rise (°C)
AJIEIE Vin 100VAC 200VAC
Input Voltage
HB o 5 Hhinda A J7 1)
Location No. Part name Mounting A
Q1 MOSFET 57 23
Q2 MOSFET 57 23
Q5 MOSFET 49 48
Q6 MOSFET 48 46
Q101 CHIP MOS FET 18 12
Qlo4 CHIP TRANSISTOR 24 16
Q105 CHIP TRANSISTOR 24 15
D1 BRIDGE DIODE 57 27
D2 BRIDGE DIODE 57 27
D3 DIODE 63 38
D51 S.B.D. 79 80
D52 S.B.D. 76 76
D53 S.B.D. 73 74
SR1 THYRISTOR 52 33
A5l IC 26 26
A103 CHIP IC 19 12
A201 CHIP IC 28 26
A301 CHIP IC 20 18
A302 CHIP IC 20 18

* HufFJ51mB, C, DOEITHUS J7 AL FERDIE LR ET,
Value of Mounting B, C and D are similar to Mounting A.
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RWS1000B

AT Temperature Rise (°C)
ANRIE Vin 100VAC 200VAC
Input Voltage
B 5 Hhan At 5 18]
Location No. Part name Mounting A

R4 RESISTOR 40 39
T2 CURRENT TRANS 24 24
T3 TRANS 52 52
T4 TRANS 27 26
LI BALUN 63 23
L2 BALUN 36 19
L7 CHOKE COIL 46 22
L51 CHOKE COIL 27 27
Cl12 E.CAP. 13 8
Cs3 E.CAP. 10 10
Cs54 E.CAP. 5 6

C55 E.CAP. 7 7
C59 E.CAP. 9 9

C62 E.CAP. 7 7

PC201 PHOTO COUPLER 8 7

PD801 LED 2 2

* BT3B, C, DOAEITHUS J7 MA L FERDIE LR ET,
Value of Mounting B, C and D are similar to Mounting A.
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RWS1000B

#+%fE Electrolytic Capacitor Lifetime

i

4., BfRo T UYHEEF M

MODEL : RWS1000B

225 . MBHIZEH Cooling condition: Forced air cooling

Ta 40°C :

Conditions

Bt 510 A

50°C :

—
/A
=

Mounting A

60°C :
Vin

Lifetime (years)

12V

200VAC

Vin = 100VAC

Lifetime (years)

60°C

8.1

7.8

7.7

50°C

16.1

15.7

15.4

12.9

7.5

40°C

20.0

20.0

20.0

20.0

14.9

Ta

Load

20%

40%

60%

80%

100%

60°C

8.0

7.7
7.4

50°C

15.9

15.5

14.8

7.3

2.9

40°C

20.0

20.0

20.0

14.6

5.9

Ta

Load

20%

40%

60%

80%

100%

I
R s T

_————

[q\l [>] <t

(s1ea k) aumyopry

40 60 80 100

Output current (%)

20

40 60 80 100

Output current (%)

20
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Vin = 100VAC
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Output current (%)

20

FJOEHLIETHY, H N LDHCEDRELZO TEVEE A,

-
—

R T

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

WU J57181B, C, DOFFAn XA T AL AR D L2 E 5,
Lifetime of Mounting B, C and D are similar to Mounting A.

Famik, BeE

bRiHEE

12/40

TDK-Lambda



RWS1000B

Ta 40°C :

Conditions

200VAC

Vin =

oC.I.oo./ o
Slos [ |
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<
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&
emm./.4.1.4
el Vsl Ny
B=1 o g R Rl i 35
5
(3]
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Al [N [ \N [\N (9N Ll
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%%%%W
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S| || |=
o
—
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Output current (%)

20
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221
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B
it

Z
o
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24V

Vin = 100VAC

Lifetime (years)

60°C

8.0
7.7
7.4

50°C

15.9

15.5

14.8

8.1

3.5

40°C

20.0

20.0

20.0

16.3

6.9

Ta

Load

20%
40%

60%

80%
100%

(s1e0 k) aumyopry
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[ T Z N T R — W B il =] \ [ T P B
—L_Jd_ Ll _L_d__ S O [° |t |~ - PR B e T T
1 [ 1 1 1 1 I | (I 1 1
[t O S NE I VAL
T T T T R T % m/ Vm (ev\, T N T
dhod-roia-ied- < A . o
1 o I I = =3 02 el hal el 1% 1 1 1 1 1
B e P 2 5 E=H hal kil kil il 3 LR REl et Tl
R g = S I
IIIIIII_II_Ilﬂ_II_II_IIII 4 — ||||||Iﬂ||_||_||__||_ ||||||
[ T L T = [ N T |
el B e g 2 Plelelelell bt b Bl
[ T T B = Slolo|o | v [ _ 1
1 L 1 = Al (SN (SN [\ [N Ll 1 1 1 1
N © T T T
|L||r|h.||_||r m H - |L||r|.h||_||
[ ° [
oo %%%%W o
“A--r-T-Cm-r slole|lele |8 B e Rl miils Sl i
[ T T T = Ol Al Nl o [ I |
1 1 1 1 1 1 1 1 1
e |
[} O [q\] [>e} <t (e S el [q\] [oe} <t (e}
N — — N — —
(s1e0K) owmoyr (s1e0K) swmayry
T — T
1 [ T T T T
m M 1 Ll _L_J_,L_1
— = O |
o @ 0 7 4 ' ' 1
= iv=g =0 (SN SN 1
== 1
= [N B !
0 S (!
< Sl> v
= > I _L
g m Ll e e [« [
=3 "% "% 5 NG I [
m m -3 A== =T [ ' r
1 =) 3] [
[} = k=1 ] 1
[ 2 — i (i ©oA
[ 1 [ [
L o e e e AO.. MA mLO. = =0 o Vo s e e ey e
[ __ ! ! = === <3 el NS 1 1 1 __ 1 1
||||||||| _||_||A_||_||h|| Ou T[N [—= 1 [ R |
(i [ i Tl AN @ N (N N A A R N A A s Bt s (i wit alt iy Rty
1 1 1 1 1 1 1 1
R T (S m < L - TN J T S
ror o [ oo e le e o
L, SRR o
[ e B i slole|lele | = =t sroAaTTroa
[ T T > S [N = [0 [oo |S [ T T T
1 Il 1 Il 1 =) o .m 1 1 1 1 1
3]
[q\] [>e} <+ S [q\l co <t
— '] —

(s1e9K) aumyeyy

60

40
Output current (%)

20

FOEHLUIAETHY, B AT LDFHLED

-
—

TR ITIE

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

AT J7100B, C, DOFFArIZIRMT T MALRIR O F M L7a0 £,
Lifetime of Mounting B, C and D are similar to Mounting A.

G

CHERE A A, Jtt

i

s
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48V
Vin = 100VAC
Ta Lifetime (years)
Load 40°C 50°C 60°C
20% 20.0 15.9 8.0
40% 20.0 15.5 7.7
60% 20.0 14.8 7.4
80% 16.8 8.4 -
100% 7.3 3.7 -
20 T T T T T T T
1 1 1 1 1 1 1
F-d— b e - d - -
1 1 1 1 1 1 1
) N S S L S
IS ek N
— 1 1 1 1 1 1 \I
£ 12 [-dmnbede oot e
S SRR S A
O 1 1 1 1 1 1 1
E 8 [y eSTr
o A O
s} [ T T T S |
4 F-A--F--lm—t——lm =4 - =
1 1 1 1 1 1 1
[ U RN U U (R R —
1 1 1 1 1 1 1
[ T N T R A |
0
0 20 40 60
Output current (%)

Lifetime (years)

RWS1000B

Conditions Ta 40°C :

50°C : --mmm
60°C : ---------
Vin =200VAC
Ta Lifetime (years)

Load 40°C 50°C 60°C
20% 20.0 16.1 8.1
40% 20.0 15.7 7.8
60% 20.0 15.4 7.7
80% 20.0 14.3 -
100% 20.0 12.6 -

20 T T T T T T T T T T
1 1 1 1 1 1 1 1 1 1
R T Ry N )
1 1 1 [ 1 1 1 1 1
16 |-dm ket o oo b o
1 1 1 1 [ S | 1 1
F---r--1——t--I-—-t--F-F-zr--1--
1 1 1 [ 1 1 1 1
L A
1 1 1 [ 1 1 1 1 1
-~ - T ST I roaT o
1 1 1 [ 1 1 1 1 1
8 A==t == — - -t - —H- -
1 1 1 [ 1 1 1 1 1
I L e | e
1 1 1 1 1 1 1 1 1 1
4 fFAm-r-mmmrmdmre—r - -
1 1 1 [ 1 1 1 1 1
T E Ay N ) e
1 1 1 [ 1 1 1 1 1
0 1 1 1 | 1 | 1 1 1 ]

0 20 40 60 80 100
Output current (%)

FREHEE F AL, WA R ALV EH LIETHY , S 00 S b EDOREL G THEVEE A,
The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
BT J5 0B, C, DO FFfnlZHUT T MA LR D F M L0 £,

Lifetime of Mounting B, C and D are similar to Mounting A.
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77 )—<)LiREX Abnormal Test

MODEL : RWS1000B-12

(1) #BRSEAM: Test Conditions

Input : 265VAC  Output : 12V, 84A (100%)

(2) ABRFER Test Results

Ta : 25°C

RWS1000B

(Da: Damaged)

Test position Test Test result
mode
a|lb|lc|ld|e|f|g|lh]|]i|j|k]]!l
=
D R
gylf%é%éaﬁ w2 [0 |2
No.| #5No. | a7 . il Rl Rl ok lv]|Cc|h %) HFE
IRFAP AN E - . | 72
K Z|P|P [ T it
- b
=) (0]
Locati Test |[2]sg lel=zl2l%]S &|l5|2
ooaion | Tes 2152|2217\ 212 | |E|5 )8 Noe
No. point n|O|=|S|a|la|8|&]e o
“lal s o| o
= z |z
1 Ql D-S O O O Fuse : F1
Fuse: F1
2 D-G O OO @) Da:Ql
3 G-S @) O
AJIEIIHE
& D O O Input power increase
AJIEI I
> S O O Input power increase
Fuse: F1
6 G O 010 O Da:Ql
Fuse : F2
7 Q5 D-S O 010 O Da:Q6
Fuse : F2
8 D-G O OO O Da: A201, A301, A302, Q5, Q6,
D309, D310
9 G-S O O
10 D 0 o)
11 S O O
Fuse : F2
12 G O 0|0 O Da:Q5, Q6
Fuse : F2
13 Q6 D-S O O10 O Da: Qs
Fuse : F2
14 b-G 1O 0|0 O Da: A302, Q5, Q6
15 G-S O O
16 D O O
17 S O O
Fuse : F2
18 G O 010 O Da:Q5,Q6

TDK-Lambda
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RWS1000B

(Da: Damaged)

Test

Test position Test result
mode
alblc|fd|e|]f|[g]|h jlk|1
e
s 75
;?%%w i || o082
No.| iihNo. | aegsiy || |, v |zl e s [T IV C | D o
TR R R (B E | o || 78
k X | P[P K7 fity
[N e L
(=] (5]
=328 S|
Locati Test =l = 2lzlz2| 2|8 E15|8
ocation e.s slg L g Z aé - g © 2|5 é’ Note
No. point |A (O~ |S5]|@|xa|[B|&]|e o)
a2 22
= Z | Z
19| Dsl AK O 0|0
NVAE-WaE: -yl
20 A/K O O Input power increase
21| D52 AK |O 0|0
VNVAE-Wak: -yl
22 A/K O O Input power increase
23 D53 A-K O 010
ey
24 AJK o O ]\ijE_iji%j].D
Input power increase
Cl2 Fuse : F1
25 o olo O Da:A103,Ql, Q2,Q101, SRI,
D103, D104
Fuse : F2
26 O 0|0 O Da: Q5, Q6
27 C53 O ©)
HUZ s8N
28
O O Output ripple increase
29| DI AC-AC O 0O 0 Fuse: F1
30 DC-DC | O O O Fuse : F1
31 AC-DC | O O O Fuse : F1
AJE M
32 AC O O Input power increase
VNVAE-WaE: -yl
33 DC O O Input power increase
D3 Fuse : F1
34 AK |O ojle O Da:Ql,Q2, Q101, SR1
Fuse : F1
35 AKK O 0|0 O Da:Ql, Q2
36 SR1 A-K O @)
37 A-G O @)
38 K-G O @)
Fuse : F1
39 AKK O ojle O Da:Ql, Q2 TFRI
Fuse : F1
40 G O Ol0 O Da:Ql, Q2, TFR1

TDK-Lambda
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RWS1000B

(Da: Damaged)

Test position = Test result
mode
alblcld|le]f] g il jlk|1
E
17T e e [ o e | [ 2] © [ e |2
Sz 2 S b A il Eal XN =
No.| itNo. | SREF | | | o | g 20 | o | |31 ; g g P fﬂ; R
N4 i L
=2 | § =] )
Lo;ation Te'st E é 2 —Qé) ‘% ?E, i :tgb % % _§ é Note
0. point wn|O|™ Slalal3 E I o)
1R E 2|z
41 T2 1-2 O O
42 3-4 O O
43 12 O O
44 3/4 O O
45 T3 3-6 @) @)
46 8-10 @) Olo
47 8-12 @) Olo
48 10-12 10O Olo
Da: T3
49 15-16 | O O ol |o[FANgE &I
No output after fan stop
50 3,4/6,7 O O
51 89,17 O OO
52 10,11,18 @) Olo
53 12,14,19,20 O O
FAN{S 1 4% H 7 Wr
>4 15/16 O O O No output after fan stop
55 T4 1-2 @) O
56 4-5 O O
57 7-8 O O
58 12 O O
59 4/5 @) @)
60 7/8 @) @)
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RWS1000B
6. IRENFRER Vibration Test

MODEL : RWS1000B-12

1) #EEHBRFEIE Vibration Test Class
a5 | HEEN AL A GBR  Frequency variable endurance test

Q) FRIEEREEE Equipment Used

TIv7 (KF) # F-16000BDH/LA16AW
EMIC CORP.

(3) RABRSA: Test Conditions

o J : 10-55Hz < REGE XY, Z
Sweep frequency Direction

o A 5| REH] : 1.047[H o AREBRIFE o AJ7mdk 1RFH
Sweep time 1.0min Sweep count 1 hour each

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

4) RBRF5FTE Test Method

X HERA
&
. YNk = e -
/ Fitting stage
X Input and output $
— L terminal
X0 mm

PR 1)
Direction 7 PR EN R

Vibrator

(5) HIESM: Acceptable Conditions

LR L3
Not to be broken.
2. BRE O H N B F

No abnormal output after test.

(6) RBRFER Test Results
48 OK
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RWS1000B

7. JARLIaL—RiREBR Noise Simulate Test
MODEL : RWS1000B-36

(1) RBREIRE K OHIESS Test Circuit and Equipment

SRal—H BEERIR =¥y
Simulator D.U.T. Load

FG
O

PRal—# (INS-4320(A) (VA RHFERT)
Simulator (Noise Laboratory Co.,LTD)

(2) ABRSAE Test Conditions

o ANJJEE : 100, 230VAC o JARETL : 0-2kV
Input voltage Noise level
o - : TER A : 0-360 deg
Output voltage Rated Phase
o )R : 0%, 100% o iR s+ =
Output current Polarity
o JE IR EE : 25°C o HNE—F D aEy, J—<Ib
Ambient temperature Mode Common, Normal
© SUVANE : 50 - 1000ns « MR : Line
Pulse width Trigger select

(3) HIESAM: Acceptable Conditions

[

B S%EABA D BEOLEEDRNF
The regulation of output voltage must not exceed 5% of initial value during test.
2.7 BR% O AR IS EN OB L T
The output voltage must be within the regulation of specification after the test.
3FESE - FEK DTN E

Smoke and fire are not allowed.

4) RBFEE Test Results
4¥ OK
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RWS1000B
8. B\EEEAER Thermal Shock Test

MODEL : RWS1000B-24
(1) fEFHHEE B E Equipment Used (Thermal Shock Chamber)

ESPEC(#£) ¢  TSA-71H-W
ESPEC CORP.

(2) RABRSA: Test Conditions

Icycle

o RS PHE : -30C & 75C

Ambient Temperature +75°C o
. BRI . B 35min

Test Time Refer to Dwg.
o R AL : 100 A1 —

Test Cycle 100 Cycles
o FEENE

Not Operating -30C

35min

(3) #ABRHTE  Test Method

WIHRE D% s 2B IC A, EREY A7 L TRBRZ1T, 100912711210, fHakin 4 i
FAE N IZIRFRIREL . BB E DR F 2R T 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) HIESM: Acceptable Conditions
B OH IR BN

No abnormal output after test.

(5) RBFEE Test Results
&# OK
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RWS1000B
9. FAN#if5%# Fan Life Expectancy

MODEL : RWS1000B
(1) EARS4 Part Name
9G0612H40021 (SANYO DENKI CORP.)
(2) ¥iff#F M Life Expectancy
A=A =X D7 7 HAKD T — 2 % (FEAFEHRI0%) .
o, T HERIREEE [T, Fig. HWRT,
The data shows fan life expectancy for fan only by manufacture (90% survival rate).

Fig. 1 shows measuring point of fan exhaust temperature.

100

~frH----—tr-—t--71-|
k= ———— = — = = 4 =

- -

77 oW R ()
Life expectancy (years)
=

e -4 -

1
40 50 60 70
77 CHERURE (CC)
Fan exhaust temperature(C)
Air Flow B E AT

|:> >i< / Measuring point

P.S.

50mm
Fig. 1 77 YRR I & & P

Measuring point of fan exhaust temperature.

*EIROWHE IR 721310=100% THI12°CTT,
The difference between the intake temperature and the exhaust temperature of
the power supply is about 12°C at Io=100%.
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RWS1000B
10. MTBF#5fE Calculated Values of MTBF
(1) EBEAN A ENTIEMTBF  Parts stress reliability prediction MTBF
MODEL : RWS1000B-24 /RF

H 5 Caleulating Method

Telcordia® s AR AEHTIE(* ) TR SN TOET,
R RASSIT, TN ENOE I T LICERAN ALEERE I L > TR ESHET,
Calculated based on parts stress reliability prediction of Telcordia (*1).

Individual failure rate Ass 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)

<BH >
1 1 9
MTBF = 7 = — x10° F¥ftl (Hours)
e ﬂ-E Z (Nz ' /lss[ )
i=1

ﬂ‘ssi = /1Gi Toi s Ty
Aeguip . PREREER (FITs)  Total equipment failure rate (FITs = Failures in10° hours)
Aai C 1% H ORI T EEMERE S Generic failure rate for the ith part
Toi 1 H O T A E 7774 Quality factor for the ith part
i 1% HOMW KT HARN AT 774 Stress factor for the ith part
Ty D1 &HOEICX T 5IEE 77274 Temperature factor for the ith part
m : W BHE S DEL Number of different part types
N, : 1% H O OMES  Quantity of ith part type
g . HEEROBREE T 774  Equipment environmental factor

MTBF{E MTBF Values

2 Conditions

- AJJEE : 230VAC - B, B 24VDC, 42A(100%)
Input voltage Output voltage & current

- BgBi7 774 : GB (Ground, Benign) - Wik : BEMEIRATA
Environmental factor Mounting method : Standard mounting A

SR-332, Issue3
MTBF(Ta=25C) = 1,943,633 W5 (Hours)
MTBF(Ta=40°C) = 968.633 %R (Hours)
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RWS1000B

(2) i REIEMTBF Part count reliability prediction MTBF

MODEL : RWS1000B-24 /RF

B 5 Calculating Method

JEITA (RCR-9102B) O db A TR SN TV ET,

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

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

<BE >
MTBF =

L x10° = n; x 10° wE (Hours)
> (e,

i=1

/lequip : é%%&ﬁﬁ%ﬁ (&"%i&/ 106H%‘:FE5)

Total equipment failure rate (Failure / 10°Hours)

Ag D1 % H OB SR T DR (B / 1005

Generic failure rate for the ith generic part (Failure / 10°Hours)

n; : 17 H o [RJE S O £
Quantity of ith generic part

n s BlpomRBE SO TV — D

Number of different generic part categories

nQ 1 FHORBEMLICKTDME T 775 (ng=1)
Generic quality factor for the ith generic part (mg=1)

MTBF{E MTBF Values
Gr : #1 E. [H7E (Ground, Fixed)

RCR-9102B
MTBF = 47,276 IKE[#] (Hours)
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RWS1000B

11. 5T 4LV —7 17 Components Derating
MODEL : RWS1000B-12 /RF

(1) HH 5 Calculating Method
(a) HIE 1L Measuring method

B 515 CRHERAT A - Je R :50°C
Mounting method Standard mounting : A Ambient temperature

« AV : 100, 200VAC ., BT : 12V, 84A(100%)
Input voltage Output voltage & current

(b) ¥-E (K Semiconductors
r— 2R B ) BRFIIEE AR EE DR G ROR L A R 6 e RE G RIREE L D il
ROFEL,

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

X

temperature, power dissipation and thermal impedance.
(c) IC, i, =7 %% IC, Resistors, Capacitors, etc.

JEIDHIRLEE | FEATIKRE, TR 708 Bl 2 DT FHEERNICAS> TOET,

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

(d) ZMEHLBE 51k Calculating method of thermal impedance

: Tj(max) — Tc . Tj(max) — Tl
9j— :J(.) 0i—1 = J(')
Pj (max) Pj (max)
Tc D TAL =T AT DMEL T —ARE —fRI225°C
Case Temperature at Start Point of Derating ; 25°C in General
Tl D TAL =T T DMREDY—RNIRE —fxi225°C

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

Pj(max) : ARG A (FraL) Bk
(Pch(max)) Maximum Junction (channel) Dissipation

Tj(max) : BKES A (F¥3L)RE

(Tch(max)) Maximum Junction (channel) Temperature

0j-c D A R (T ) b —AETOERHL

(Bch-c) Thermal Impedance between Junction (channel) and Case
0j- D AR (T ) InbY —RETOEES

(Bch-)) Thermal Impedance between Junction (channel) and Lead
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RWS1000B

(2) #ET AV —T 127 Component Derating List

e Vin = 100VAC Load = 84A (100 %) Ta=50°C
Location No.
Q1,Q2 Tch (max) = 150 °C Och-c =0.26 °C/W
IPP65R074C6 Pch=144 W ATc=54°C Tc=104°C
INFINEON Tch=Tc+ ((6ch-¢c) x Pch)=107.8 °C
DF.=71.9%
Q5 Tch (max) = 150 °C Och-c=2.78 °C/W
TK31A60W Pch=64W ATc=45°C Tc=95°C
TOSHIBA Tch=Tc+ ((6ch-c) x Pch)=112.8°C
DF.=752%
Qo6 Tch (max) = 150 °C Och-c=2.78 °C/W
TK31A60W Pch=7.0 W ATc=46°C Tc=96°C
TOSHIBA Tch=Tc+ ((6ch-c) x Pch)=115.5°C
DF.=77.0%
DI1,D2 Tj (max) = 150 °C 0j-c=1.0°C/W
D25XB60 Pd=11.0W ATc=46°C Tc=96°C
SHINDENGEN Tj=Tc+ ((6j-c) x Pd)=107.0 °C
DF.=71.4%
D3 Tj (max) = 175 °C 0j-c=6.5°C/W
FDCA10S65 Pd=6.8 W ATc=47°C Tc=97°C
FUJI ELECTRIC Tj=Tc+ ((6j-c) x Pd)=141.2°C
D.F.=80.7%
D51 Tj (max) = 150 °C 0j-c=0.5°C/W
S60JC10V Pd=202W ATc=62°C Tc=112°C
SHINDENGEN Tj=Tc+ ((0j-c) x Pd)=122.1°C
DF.=81.4%
D52 Tj (max) = 150 °C 0j-c=0.5°C/W
S60JC10V Pd=202W ATc=62°C Tc=112°C
SHINDENGEN Tj=Tc+ ((0j-c) x Pd)=122.1°C
DF.=81.4%
D53 Tj (max) = 150 °C 0j-c=0.5°C/W
S60JC10V Pd=202W ATc=62°C Tc=112°C
SHINDENGEN Tj=Tc+ ((6j-c) x Pd)=122.1°C
DF.=814%
SR1 Tj (max) = 150 °C 0j-c=3.2°C/W
CR12PM-12B Pd=53W ATc=39°C Tc=89°C
RENESAS Tj=Tc+ ((6j-c) x Pd)=106.0 °C
D.F.=70.7%
AS51 Tj (max) = 150 °C 0j-c=3.0°C/W
BA17812CP Pd=44W ATc=43°C Tc=93°C
ROHM Tj=Tc+ ((0j-c) x Pd)= 106.2 °C
D.F.=70.8%
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RWS1000B

o L 2 - Vin = 100VAC Load = 84A (100 %) Ta=50°C
Location No.
D101 Tj (max) = 150 °C 0j-1=30.0 °C/W
CRHO1 Pd=16 mW AT1=8°C T1=58°C
TOSHIBA Tj=TI1+ ((6j-1) x Pd)=58.5°C
D.F.=39.0%
D210 Tj (max) = 150 °C 0j-1=30.0 °C/W
CRHO1 Pd =238 mW AT1=10°C T1=60°C
TOSHIBA Tj=TI1+ ((6j-1) x Pd)=67.2°C
D.F.=448%
D501 - D504 Tj (max) = 150 °C 0j-1=30.0 °C/W
CRHO1 Pd =234 mW AT1=30°C TI=80°C
TOSHIBA Tj=TI1+ ((8j-) x Pd)=87.1°C
D.F.=58.1%
PC201 Tj (max) = 125 °C 0j-c=130.0 °C/W
TLP385 Pd=18 mW ATc=10°C Tc=60°C
(LED) Tj=Tc+ ((0j-c) x Pd)=62.4°C
TOSHIBA D.F.=50.0%
PD801
SML-A12MS8T If=4.5mA ATc=16°C Tc=66°C
ROHM Allowable If (max) = 22.6mA (at Ta=66°C)
D.F.= 20.0%
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RWS1000B

R LT Vin = 200VAC Load = 84A (100 %) Ta=50°C
Location No.
Q1,Q2 Tch (max) = 150 °C Och-c =0.26 °C/W
IPP65R074C6 Pch=5.5W ATc=22°C Tc=72°C
INFINEON Tch=Tc+ ((6ch-c) x Pch)=73.5°C
D.F.=49.0%
Q5 Tch (max) = 150 °C Och-c=2.78 °C/W
TK31A60W Pch=64W ATc=44°C Tc=94°C
TOSHIBA Tch=Tc+ ((6ch-c) x Pch)=111.8°C
DF.=74.6%
Qo6 Tch (max) = 150 °C Och-c=2.78 °C/W
TK31A60W Pch=7.0W ATc=45°C Tc=95°C
TOSHIBA Tch=Tc+ ((6ch-c) x Pch)=114.5°C
DF.=76.4%
D1,D2 Tj (max) = 150 °C 0j-c=1.0°C/W
D25XB60 Pd=55W ATc=22°C Tc=72°C
SHINDENGEN Tj=Tc+ ((6j-c) x Pd)=77.5°C
DF.=51.7%
D3 Tj (max) = 175 °C 0j-c=6.5°C/W
FDCA10S65 Pd=55W ATc=30°C Tc=80°C
FUJI ELECTRIC Tj=Tc+ ((6j-c) x Pd)=115.8°C
D.F.=66.2%
D51 Tj (max) = 150 °C 0j-c=0.5°C/W
S60JC10V Pd=202W ATc=61°C Tc=111°C
SHINDENGEN Tj=Tc+ ((0j-c) x Pd)=121.1°C
D.F.=80.8 %
D52 Tj (max) = 150 °C 0j-c=0.5°C/W
S60JC10V Pd=202W ATc=61°C Tc=111°C
SHINDENGEN Tj=Tc+ ((0j-c) x Pd)=121.1°C
D.F.=80.8%
D53 Tj (max) = 150 °C 0j-c=0.5°C/W
S60JC10V Pd=202W ATc=61°C Tc=111°C
SHINDENGEN Tj=Tc+ ((6j-c) x Pd)=121.1°C
D.F.=80.8%
SR1 Tj (max) = 150 °C 0j-c=3.2°C/W
CR12PM-12B Pd=39W ATc=26°C Tc=76°C
RENESAS Tj=Tc+ ((6j-c) x Pd)=288.5°C
D.F.=59.0%
A5l Tj (max) = 150 °C 0j-c=3.0°C/W
BA17812CP Pd=44W ATc=41°C Tc=91°C
ROHM Tj=Tc+ ((0j-c) x Pd)= 104.2°C
D.F.=69.5%
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RWS1000B

WimE R Vin =200VAC Load = 84A (100 %) Ta=50°C
Location No.
D101 Tj (max) = 150 °C 0j-1=30.0 °C/W
CRHO1 Pd=16 mW ATI=6°C Tl=56°C
TOSHIBA Tj=TI1+ ((6j-1) x Pd)=56.5°C
DF.=377%
D210 Tj (max) = 150 °C 0j-1=30.0 °C/W
CRHO1 Pd =238 mW ATI=10°C Tl=60°C
TOSHIBA Tj=TI1+ ((6j-1) x Pd)=67.2°C
D.F.=448%
D501- D504 Tj (max) = 150 °C 0j-1=30.0 °C/W
CRHO1 Pd =234 mW AT1=30°C T1=80°C
TOSHIBA Tj=TI1+ ((8j-) x Pd)=87.1°C
D.F.=581%
PC201 Tj (max) = 125 °C 0j-c=130.0 °C/W
TLP385 Pd=18 mW ATc=8°C Tc=58°C
(LED) Tj=Tc+ ((0j-c) x Pd)=60.4°C
TOSHIBA D.F.=484%
PD801
SML-A12M8T If=4.5mA ATc=11°C Tc=61°C
ROHM Allowable If (max) = 25mA (at Ta=61°C)

D.F.= 18.0%
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RWS1000B
12. FEE IR E EFE Main Components Temperature Rise AT List

MODEL : RWS1000B-12 /RF

(1) HEZSMH: Measuring Conditions

Mounting A

B 71k
M ounting M ethod

(BRHERAT - A)

) TB51
(Standard M ounting : A)

AJJAIE Vin
Input Voltage 100VAC 200VAC
HIJTE Vout
Output Voltage 12VDC
i 8 lout
Output Current 84A (100%)

(2) HIEREFR Measuring Results

AT Temperature Rise (°C)
AJJEIE Vin 100VAC 200VAC
Input Voltage
HB o 5 HILES A J7 1)
Location No. Part name Mounting A
Q1 MOSFET 54 22
Q2 MOSFET 54 22
Q5 MOSFET 45 44
Q6 MOSFET 46 45
Q101 CHIP MOS FET 8 6
Qlo4 CHIP TRANSISTOR 18 14
Q105 CHIP TRANSISTOR 20 14
D1 BRIDGE DIODE 46 22
D2 BRIDGE DIODE 46 22
D3 DIODE 47 30
D51 S.B.D. 62 61
D52 S.B.D. 62 61
D53 S.B.D. 62 61
SR1 THYRISTOR 39 26
AS1 IC 43 41
A103 CHIP IC 14 11
A201 CHIP IC 10 10
A301 CHIP IC 16 15
A302 CHIP IC 16 14

* HufF 5B, C, DOEITHUS J7 AL FERDIE LR ET,
Value of Mounting B, C and D are similar to Mounting A.
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RWS1000B

AT Temperature Rise (°C)
ATIIE Vin 100VAC 200VAC
Input Voltage
BlfRE =2 BB a4 A 7 1)
Location No. Part name Mounting A

R4 RESISTOR 45 43
T2 CURRENT TRANS 14 13
T3 TRANS 49 48
T4 TRANS 7 6
L1 BALUN 47 21
L2 BALUN 44 22
L7 CHOKE COIL 27 13
L51 CHOKE COIL 32 31
C12 E.CAP. 7 4
C53 E.CAP. 21 19
C54 E.CAP. 24 23
C55 E.CAP. 23 22
C59 E.CAP. 28 27
C62 E.CAP. 21 19
PC201 PHOTO COUPLER 10 8
PD801 LED 16 11

* BT3B, C, DOAEITHUS J7 MA L FERDIE LR ET,
Value of Mounting B, C and D are similar to Mounting A.
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RWS1000B

+5fE Electrolytic Capacitor Lifetime

i

13. B 57 Y EFH

MODEL : RWS1000B /RF

225 . MBHIZEH Cooling condition: Forced air cooling

Ta 40°C :

Conditions

Bt 510 A

50°C :

—
/m
I

Mounting A

60°C :
Vin

12V

200VAC

Vin = 100VAC
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The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.

WU J57181B, C, DOFFAn XA T AL AR D L2 E 5,
Lifetime of Mounting B, C and D are similar to Mounting A.
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RWS1000B

Ta 40°C :

Conditions

24V

200VAC

Vin =

Lifetime (years)

Vin = 100VAC

Lifetime (years)

60°C

6.9
6.1

5.1

50°C

13.8

12.1

10.2
8
6

1

2

40°C

20.0

20.0

20.0

16.2

12.3

Ta

Load

20%

40%

60%
80%
100%

60°C

6.7
5.7

4.7

50°C

13.4

11.5

9.3

7.2
5.0

40°C

20.0

20.0

18.7

14.3

9.9

Ta

Load

20%
40%

60%

80%
100

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

AT J7100B, C, DOFFArIZIRMT T MALRIR O F M L7a0 £,
Lifetime of Mounting B, C and D are similar to Mounting A.
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RWS1000B

Conditions Ta 40°C :

50°C : --mo-
60°C @ -----oe-
48V
Vin = 100VAC Vin =200VAC
Ta Lifetime (years) Ta Lifetime (years)
Load 40°C 50°C 60°C Load 40°C 50°C 60°C
20% 20.0 13.4 6.7 20% 20.0 13.8 6.9
40% 20.0 11.5 5.7 40% 20.0 12.1 6.1
60% 18.7 9.3 4.7 60% 20.0 10.2 5.1
80% 14.3 7.2 - 80% 16.2 8.1 -
100% 10.5 5.2 - 100% 12.3 6.2 -
V7T 1 20
R I ) | -1
1 1 1 1 1 1
) S R B R U O
1 1 1 1 1 1
g, [T 2 [
§12 p-e--r-9"~TormiTTrTaT g 12 S
S S S S
o 1 1 1 1 f f
R e e £ 8 -1t
I a TSRS EE B ped--b
PR I R B
1 1 1 1 ' '
L L _1__ -4 -
I ] ] I | 1
0 ! | ! | 0 1 1
0 20 40 60 80 100 0 20
Output current (%) Output current (%)

REEHEE A AT, BAEE R ONEICIV R LA THY, E DT AD0HEDORE A ED TRV EEA,
The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
BT J5 0B, C, DO FFfnlZHUT T MA LR D F M L0 £,

Lifetime of Mounting B, C and D are similar to Mounting A.
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RWS1000B
14. FAN#i£#5fm Fan Life Expectancy

MODEL : RWS1000B /RF
(1) EARS4 Part Name
9G0612H40021 (SANYO DENKI CORP.)
(2) ¥iff#F M Life Expectancy
A=A =X D7 7 HAKD T — 2 % (FEAFEHRI0%) .
Fiz, T WK EERIE @ AT Fig. 1WRd,
The data shows fan life expectancy for fan only by manufacture (90% survival rate).

Fig. 1 shows measuring point of fan intake temperature.

100

~frH----—tr-—t--71-|
k= ———— = — = = 4 =

- -

77 oW R ()
Life expectancy (years)
=

e -4 -

AN
(=]
W
S
(o)
S

70
77 CEIRE (C)
Fan intake temperature("C)
Alr Flow HE 15 Fr
i Measuring point

=D

P.S.

50mm

Fig. 1 77 WS EE T 2 & P
Measuring point of fan intake temperature.
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RWS1000B
15.MTBFEEfH Calculated Values of MTBF

(1) EBEAN A ENTIEMTBF  Parts stress reliability prediction MTBF
MODEL : RWS1000B-24 /S

H 5 Caleulating Method

Telcordia® s AR AEHTIE(* ) TR SN TOET,
R RASSIT, TN ENOE I T LICERAN ALEERE I Lo TR ESHET,
Calculated based on parts stress reliability prediction of Telcordia (*1).

Individual failure rate Ass 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)

<BH >
1 1 9
MTBF = 7 = — x 10° R (Hours)
e 7z-E z (Nl : /lssi)
i=1

ﬂ‘ssi = /1Gi Toi s Ty
Aeguip . PREREER (FITs)  Total equipment failure rate (FITs = Failures in10° hours)
Aai C 1% H ORI T EEMERE S Generic failure rate for the ith part
Toi 1 H O T A E 7774 Quality factor for the ith part
i 1% HOW KT HARN AT 774 Stress factor for the ith part
Ty D1 &HOEICX T 5IEE 77274 Temperature factor for the ith part
m : W BHE S DEL Number of different part types
N, : 1% H O OMES  Quantity of ith part type
g . HEEROBREE T 774  Equipment environmental factor

MTBF{E MTBF Values

2 Conditions

- AJJEE : 230VAC - L, B 0 24VDC, 42A(100%)
Input voltage Output voltage & current
« AHURAEEE, Bt : 5VDC, 1A(100%) - Buft ik D BEMEIRATA
Standby voltage & current Mounting method : Standard mounting A
c REET 04 : GB (Ground, Benign)

Environmental factor

SR-332, Issue3
MTBE(Ta=25C) = 1,415,044  WERH (Hours)
MTBF(Ta=40°C) = 646,468  HFR (Hours)
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RWS1000B

(2) i REIEMTBF Part count reliability prediction MTBF

MODEL : RWS1000B-24 /S

H 5 Calculating Method

JEITA (RCR-9102B) O db R A RSN T ET,

ENENOFET LI, AR RGNS 52 DL, K% DRI > TRESNET,
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.

<BE >
MTBF =

1 x10° = n; x 10° wE (Hours)
AN

i=1

/lequip : é%%&ﬁ%%ﬁ (&"%i&/ 106H%‘:FE5)

Total equipment failure rate (Failure / 10°Hours)

Ag D1 % H OB SR T DB (B / 1005

Generic failure rate for the ith generic part (Failure / 10°Hours)

n; : 17 H o [RJE S O £
Quantity of ith generic part

n c BlpomRBE DT — D

Number of different generic part categories

o 1K HORBEMICHTDME T 77 % (ng=1)
Generic quality factor for the ith generic part (mg=1)

MTBF{E MTBF Values
Gr : #1 E. [H7E (Ground, Fixed)

RCR-9102B
MTBF = 43,062 IKE[#] (Hours)
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16. #dt 7T 4L —71>7 Components Derating
MODEL : RWS1000B-12 /S

(1) HH 5 Calculating Method
(a) HIE 1L Measuring method

RWS1000B

SEUS 5k EAEIAT DA - Jo] P :50°C
Mounting method Standard mounting : A Ambient temperature

- AEIE 2100 , 200VAC HSEE. B 112V, 84A(100%)
Input voltage Output voltage & current

AN, EIR 15V, 1A(100%)
Standby voltage & current

(b) 2K Semiconductors

AR, HEES) BRI EAREE O S MR 2RO K KIEKZ S RIBE LD iz

ROFELZ,

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

temperature, power dissipation and thermal impedance.

(c) IC, kT, > 7 %% 1C, Resistors, Capacitors, etc.

JEIPRIEEE , FEAPIRAE, THE 7228 | i~ Dl

IRFHEEERICA>TOET,

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

(d) BMEHTH 51k Calculating method of thermal impedance

fj—c = Tj(max) — Tc ol = Tj (max)
Pj (max) Pj (max)
Tc D TAL =T AT DMEL 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 (FraL) Bk
(Pch(max)) Maximum Junction (channel) Dissipation
Tj(max) D BRREEA A (T V) IR
(Tch(max)) Maximum Junction (channel) Temperature
0j-c D BA R (T o) ho s —AETOEGRST
(Bch-c) Thermal Impedance between Junction (channel) and Case
0j- D AR (T ) BY —RETOEEL
(Bch-)) Thermal Impedance between Junction (channel) and Lead
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(2) #ET AV —T 127 Component Derating List

RWS1000B

R Vin = 100VAC Load = 84A (100 %) Standby = 1A (100 %) Ta=50°C
Location No.
Q401 Tch (max) = 150 °C Och-c = 1.78 °C/W
STD2NK90ZT4 Pch=123 W ATc=52°C Tc=102°C
STMICRO Tch=Tc+ ((Bch-c) x Pch)=104.2 °C
D.F.=69.5%
D401 Tj (max) = 150 °C 0j-1=20.0 °C/'W
CRF02 Pd=0.70 W ATI=33°C T1=83°C
TOSHIBA Tj=TI1+ ((6j-)) x Pd)=97.0°C
D.F.=64.0%
D1001 Tj (max) = 150 °C 0j-1=5.0 °C/'W
V8PA10-M3/1 Pd=0.33W ATI=29°C T1=79 °C
VISHAY Tj=TI1+((6j-) x Pd)=280.7°C
D.F.=53.8%
PC1001 Tj (max) = 125 °C 0j-c=130.0 °C/'W
TLP385 Pd =4 mW ATc=14°C Tc=64°C
(LED side) Tj=Tc+ ((6j-c) x Pd)=64.5°C
TOSHIBA DF.=51.6%
R Vin = 200VAC Load = 84A (100 %) Standby = 1A (100 %) Ta=50°C
Location No.
Q401 Tch (max) = 150 °C Och-c = 1.78 °C/W
STD2NK90ZT4 Pch=123 W ATc=51°C Tc=101°C
STMICRO Tch=Tc+ ((Bch-c) x Pch)=103.2 °C
D.F.=68.8 %
D401 Tj (max) = 150 °C 0j-1=20.0 °C/'W
CRF02 Pd=0.70 W ATI=32°C T1=82°C
TOSHIBA Tj=TI1+ ((6j-) x Pd)=96.0°C
D.F.=64.0%
D1001 Tj (max) = 150 °C 0j-1=5.0 °C/'W
V8PA10-M3/1 Pd=0.33W ATI=29°C T1=79 °C
VISHAY Tj=TI1+((6j-) x Pd)=280.7°C
D.F.=538%
PC1001 Tj (max) = 125 °C 0j-c=130.0 °C/W
TLP385 Pd =4 mW ATc=13°C Tc=63°C
(LED side) Tj=Tc+ ((6j-c) x Pd)=63.5°C
TOSHIBA D.F.=50.8%
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RWS1000B

17. EEE IR E EFE Main Components Temperature Rise AT List
MODEL : RWS1000B-12 /S

(1) HEZSM Measuring Conditions

Mounting A

Huft 71k
M ounting M ethod

(FRHEEUST « A)
(Standard M ounting : A)

TB51

AJJEE

Input Voltage 100VAC 200VAC

Hi &R
Output Voltage 12VDC

i ) FEi
Output Current 84A (100%)
ABZNAEIE, B
Standby Voltage & Current 5VDC, 1A (100%)

(2) HIEREFR Measuring Results

AT Temperature Rise (°C)
AJIEIE 100VAC 200VAC
Input Voltage
RISREiCEEs e B 51w
Location No. Part name Mounting A
Q401 MOSFET 52 51
D401 DIODE 33 32
D1001 S.B.D. 29 29
A401 CHIP IC 25 24
A1001 CHIP IC 10 7
T401 TRANS 32 31
C1003 CHIP E.CAP. 9 8
PC1001 PHOTO COUPLER 14 13

* BT3B, C, DOEITHUS J7 M AL FERDIE LR ET,
Value of Mounting B, C and D are similar to Mounting A.
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RWS1000B
18. 77 /—~/L3RBX Abnormal Test

MODEL : RWS1000B-12 /S

(1) #BRSEAM: Test Conditions
Input : 265VAC  Output : 12V, 84A (100%) Standby : 5V, 1A (100%)  Ta:25°C

(2) HBRFER Test Results

(Da: Damaged)

Test position r;rlzflte Test result
alblc|d|fe]f|lg|lh]i|lj|k]]1l
v E olo|w|*|=
No.| o, | st | 7| % 2%\ R\ENE ) (v cln o s
|2 e e C e
IS - | @
Location Te.st E é ) _qé g %E, E -g.én % % g E _—
No. point wn|O|F|S5|a|a|B|E]| e o
7 e E 2 2
1 Q401 DS |O O O Fuse : F401
2 D-G O O O Fuse : F401
3 G-S O O
4 D O O
5 S O O
Fuse : F401
6 G O 0|0 O Da: Q401
7| Dbioor AR 1O 010
A/K O O O
° C1003 = 210
10 O O E)ujujtz)ﬂ?rli;;%ebﬂlcrease
11 T401 1-2 O O O Fuse : F401
12 2-4 O ol0o
13 4-6 O O O Fuse : F401
14 7-8 O OO
15 1-6 O O Fuse : F401
16 1 O O
17 2 O ol0o
18 4 O OO
19 6 O O
20 7 O O
21 8 O O
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