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MTBF#H 5 Calculated Values of MTBF
(1) E AR A iF#HTHEMTBF  Parts stress reliability prediction MTBF
(2) EB&h A ELEMTBF Part count reliability prediction MTBF
FEIMIIRE EHE Main Components Temperature Rise AT List
B2 T oY HEEFMFTEME  Electrolytic Capacitor Lifetime
FAN#i#5554y Fan Life Expectancy
#EFRER  Vibration Test
EEUER  Shock Test
J A X ab— MABR  Noise Simulate Test
E0\ET B35 Thermal Shock Test

BET v 7 75k (SEMI F47-0706) Voltage Dips Immunity Test

X UHHERECBIT LMK THY, 2EMEE L TEEABENET,

Test results are reference data based on our measurement condition.
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1. MTBF#%{E Calculated Values of MTBF

(1) FBE AR AfEATIEMTBF  Parts stress reliability prediction MTBF

¥ J71% Calculating Method

Telcordiad> & fh AL AT (1) THRIHEN TOVET,

[l iks& 1. FNENDOER S m :%éﬁx]ﬂ/xk@ﬁymﬁ uiOTﬁ%Eéhij‘

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

Individual failure rate Assi 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)
GRS 1 1
MTBF = % x10° FREfE (Hours)
eauip ”EZ(Ni'/Issi)
i=1

Asi = Asi “Tqi it T

: R g R (FITs) Total equipment failure rate (FITs = Failures in10° Hours)

DB H OFRETR 2 AR = Generic failure rate for the ith part
i F B ORI R S E 7 7 24 Quality factor for the ith part
D1 BB OEARITKFT DA AT 724 Stress factor for the ith part
Ci % H ORI DIEE 7 724 Temperature factor for the ith part
D B DEROEL Number of different part types

N; Li 7 B O OEH Quantity of ith part type

e MR OERBE 7 7 7 ¥ Equipment environmental factor

MTBF{E MTBF Values
Gt Conditions
- NJJFEE : 200VAC - AUXESE, it : 5VDC, Full load
Input voltage AUX voltage & current

- M1, B D ERH IR, R ) E
Output voltage & current Nominal output voltage, Maximum output current

c BRI : G (Ground, Fixed) - W 51 BRYERUTA
Environmental factor Mounting method : Standard mounting A

SR-332, Issue3
MTBF(Ta=25C) = 825,678  ME[E] (Hours)
MTBF(Ta=40C) = 527.785  HE[E] (Hours)

(fEL, MTBFIZZ 73 & N TEYEHA, )
However MTBF Calculation for FAN isn’t included.
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(2) F i £ EMTBF Part count reliability prediction MTBF

B 7% Calculating Method

JEITA (RCR-9102B) O ik TR S TWET,

ZIENOEL Z &1, HBERAD G2 bIL, Bx OREBIZ L > TRESNET,
Calculated based on part count reliability prediction of JEITA (RCR-9102B).

Individual failure rates A is given to each part and MTBF is calculated by the count of each part.

<FHIED 1
MTBF = x10° =—

v Sl

1

x10° HEfE (Hours)

D AR AR (SRR / 10PRERA)
Total equipment failure rate (Failure / 10°Hours)

L1 7 B OB 2 iR (ki / 10°ER])
Generic failure rate for the ith generic part (Failure / 10°Hours)

L1 B OLREHB ih D18
Quantity of ith generic part

B o RSO AT T — DK
Number of different generic part categories

DA OREHSISSTDME T 7 7 F (ng=1)
Generic quality factor for the ith generic part (ng=1)

MTBFfE MTBF Values

Ak Condition
BRE7 75 : Gr (Ground, Fixed)
Environmental factor

RCR-9102B
MTBF = 42,164  F§[#] (Hours)
(AL, MTBFIZZ7 73 E ENTEYEEA, )
However MTBF Calculation for FAN isn’t included.

TDK-Lambda




HWS3000GT

INDEX
2. FEIAEE ESE Main Components Temperature Rise AT List

(1) HIE S Measuring Conditions

Mounting A

A 54

0000006

Mounting Method ; g 6000000
00000
00000

H e

(BRHET - A)
(Standard Mounting : A)

ATIEE
Input Voltage 200VAC

W BT
Output Voltage 48vDC

H T
Output Current 62.6A(100%)

JE PR
Ambient temperature 50C

(2) MEHEF Measuring Results

AT Temperature Rise (°C)

AR Vin
Input Voltage
s ER a4 B 75 11
Location No. Part name Mounting A

Q1 MOS FET 22
Q2 MOS FET 24
Q3 MOS FET 25
Q4 MOS FET 30
Q5 MOS FET 39
Q6 MOS FET 38
Q7 MOS FET 48
Q8 MOS FET 42
D1 BRIDGE DIODE 39
D2 BRIDGE DIODE 41
D3 S.B.D. 34
D4 S.B.D. 33
D5 DIODE 41
D6 DIODE 34
DIODE 55
DIODE 55
DIODE 53
DIODE 50
DIODE 42
DIODE 30
THYRISTOR 18

200VAC
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AT Temperature Rise (°C)

AJJEE Vin
Input Voltage
a5 IS Hu A 751
Location No. Part name Mounting A
T1 TRANS 79
T2 TRANS 38
TRANS 21
L1 BALUN 47
L2 BALUN 50
L3 CHOKE COIL 32
L4 CHOKE COIL 61
CHOKE COIL
E.CAP.
E.CAP.
E.CAP.
E.CAP.
E.CAP.
E.CAP.
E.CAP.
E.CAP.
E.CAP.
E.CAP.

E.CAP.
E.CAP.
E.CAP.
E.CAP.
E.CAP.

200VAC

(2]
\l

WA |WINMN|IN|IN|OD|O|O|O|OO|N]|OO|OT

*EUA 07 BRI EUS FT AL RIAR DAL 72V £,
Value of mounting B are similar to mounting A.
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3. Efga LT UV HEEH MR Electrolytic Capacitor Lifetime

At 77 1A il
MountingA S

INPUT TERMINAL

Conditions Vin : 200 VAC
Vo : 48 V
laux: 100 %
Lifetime (years)
40°C 50°C 60°C

204 LA B
More than
20 years

FREHEEF ML, A= —ICL MR EM T — 2 & B R R BRIV R N L E T,
HOTADOHEDOHELEZD TIBVERA,

The lifetime is calculated by our calculation method based on expected life data from the manufacturer.
This does not include the seal rubber degradation effect etc.

Bt HmBOFan XIS FImA L FEkOFm L 720 £9,

Lifetime of mounting B are similar to mounting A.
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4. FANHIfF#malHAE  Fan Life Expectancy

(1) fEARLE4 Part Name
9G0612P4S0091 (SANYO DENKI CORP.)

(2) #f5# 1 Life Expectancy

AL 5 mA
MountingA

INPUT TERMINAL

Conditions Vin : 200 VAC
Vo : 48 V
laux: 100 %
Lifetime (years)
40°C 50°C 60°C
7.7 6.1 43
7.2 5.8 39
6.7
6.6

6.0

Ta

(o]

SN

N

Lifetime (years)

o

20 40 60 80 100
Output current (%)

EREHEEFF T, A =Lk T 7 RO WIRE AR T — 2 (BRAFHI0%) & 5T
WAL B R IEIC KV E LT,

The lifetime is calculated by our calculation method based on fan life expectancy for fan only
by manufacture (90% survival rate).

Bt 71 BOFEn Z AT T IA L Rk D & & 72 0 £,

Lifetime of mounting B are similar to mounting A.
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5. #EEhERER  Vibration Test

(1) IEEEERFELE Vibration Test Class
5| BEEh BRI A 5B Frequency variable endurance test

(2) BRI E  Equipment Used

EM2201 (IMV (#k) fi)
IMV CORP.

FRERSAE Test Conditions

<JEEHP  : 10~55Hz - IRE) 7 1]
Sweep frequency Direction
- Jiwr 5 | R§ ] : 1.053 ] - 5BR R ]
Sweep time 1.0min Sweep count
)1BEYiS . —%E 19.6m/s’ (2G)
Acceleration Constant

SBRJ7VE Test Method

Y

A

A -
— : 1 Input and output
Ls&: terminal

X

IREY 717

HWS3000GT
INDEX

XY, Z

D& TR 3R 1R
1 hour each

Direction PR

(5) HITESM Acceptable Conditions

1L
Not to be broken.

2. B DO TR E 0
No abnormal output after test.

RERFEH Test Results

e OK

TDK-Lambda
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6. fEEER Shock Test

(1) R ERFEEE Shock Test Class
ErE IR E%  Shock wave vibration test

(2) BRI E  Equipment Used

EM2201 (IMV (#k) fi)
IMV CORP.

FRERSAE Test Conditions

- TETER IR ] :11ms - TR 5 ) D65 1H X, +Y, +Z
Sweep frequency Direction 6 directions
VAT D IERE A
Pulse waveform Sinusoidal half wave
< TN : 196m/s? (20G)
Acceleration

SBRJ7VE Test Method
HE A

£ Fitting stage

A -
<+« ; Input and output
terminal

X

IREY 717

Direction

PR BB
Vibrator

(5) HITESM Acceptable Conditions

1L
Not to be broken.
R D TR E
No abnormal output after test.

RERFEH Test Results

e OK
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7. JA XTI a2 b— B Noise Simulate Test

(1) RBREIE K OEIESS Test Circuit and Equipment

Noise simulator PS. Noise simulator PS.

Phase A Input (L1) Phase A Input (L1)

Input
P Phase B Input (L2) Inp

ut
Phase B —~ Input (L2)

Phase C Input (L3) Phase C Input (L3)

Common mode noise test Normal mode noise test

v ab—4H  :INS-AX2-450TH (/A AH#FFEFT)
Simulator (Noise Laboratory Co.,LTD)

KBRS Test Conditions

- ANJJEE : 230VAC « JAREIE : 0~2kV
Input voltage Noise level
- L TERE D E : 0~360 deg
Output voltage Nominal Phase
- B : 0%, 100% i D
Output current Polarity
)7 [ L : 25°C SEInE—R i N 0%
Ambient temperature Mode Common, Normal
AN ] : 50~1000ns - TR : Line
Pulse width Trigger select

HE S Acceptable Conditions

1 AR 5% & 2 5 H I BEDZEB DR

The regulation of output voltage must not exceed 5% of initial value during test.
2. R O ) B ITIHIEA D EE L T

The output voltage must be within the regulation of specification after the test.
3. B FE K DIRNF

Smoke and fire are not allowed.

RERFE R Test Results

Gk OK
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8. E\E®EEER Thermal Shock Test

(1) fFHmEVEEEEE Equipment Used (Thermal Shock Chamber)

TSA-71H-W (ESPEC(kk) #4)
ESPEC CORP.

SBR S Test Conditions

- BEIRJE PHIREE © -40°C ¢ 105°C
Ambient Temperature

- TR R ] : MZ

Test Time Refer to Dwg.
R A7 1500 A7
Test Cycle 500 Cycles

- JEENE

Not Operating

+105°C—— ==

B 5% Test Method

HIRIE D% | fatin 2 BRI IS AL, ERE YA 2L TRlBREATD, 5001271112,
PR 2 IR T IR R E L . IR W EE R T D,

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. 500 cycles later, leave it for 1 hour

at the room temperature , then check if there is no abnormal output.

(4) HI7ESME Acceptable Conditions

RERE DI R E B/ E
No abnormal output after test.

SERFEH Test Results
Hk oK
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9. ®EHET v 7Bk (SEMI F47-0706) Voltage Dips Immunity Test

(1) fEAHFH Equipment Used
HEAFAESE PCRIS000WEAZR (Kikusui)

(2) #BRS{F Test Conditions

- EE L TER - JE PR R : 25°C

Output VVoltage Nominal Ambient Temperature
-t b : Full load - SBR[ P D 10Fb LA 1

Output Current Test Interval More than 10 seconds
- R A 4 2 1[A]

Number of Tests 1 time

FRERJTIE Test Method

Fara—7
Phase-to-phase Oscilloscope
testing

A

RE
ACinput =— LS Wood made table
Test generator

INDEX

HIE S Acceptable Conditions

1 BR T, 5% &l A5 H T EEDEB OIS

The regulation of output voltage must not exceed 5% of initial value during test.
2. BRE O ) B EITIEN DAL TV g

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

HERFE R Test Results

A\ JJ7&JE Input voltage | Dip Time | Results | Condition
200VAC—100VAC 200ms Pass
200VAC—140VAC 500ms Pass L1-L2
200VAC—160VAC 1000ms Pass
200VAC—100VAC 200ms Pass
200VAC—140VAC 500ms Pass
200VAC—160VAC 1000ms Pass
200VAC—100VAC 200ms Pass
200VAC—140VAC 500ms Pass
200VAC—160VAC 1000ms Pass
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