HWS600

RELIABILITY DATA

BT —4

TDK-Lambda



HWS600

I NDEX
PAGE
. MTBFE}AH  Calculated values of MTBE  ceoccveceercencnacneennannacnnn R -1
BT 4 L—TF 4 T Component derating = «csevcserrsrrreriiiae.. R -3
. EEEGIREE ESE Main components temperature rise AT list ceeeereeee- R -8
BT U HEEF MR EAE  Electrolytic capacitor lifetime + v ceceeeeees R - 10
LT 7 ) —)LERER  Abnormal test ccrereceecececretietetiiiiiiiiaiaaan R-12
CHEENERER  ViIDration fESt =+ c et e eeoreneataneataneataieataieaaaeae s R - 15
AR I 2 b— FEER  Noise simulate test s rerererereeaecaiaaaan R - 16
. ENETEEELES  Thermal Shock feSt s+ ssveversrereeeeeeeneneneetneneenannn R -17
. FANHi#%# 4y Fan life EXPECLANCY ** v rssrrrressrntetanttttitttinnns R - 18

fifE 5.5 Terminology used
FG «-e---- Tb—ALZT DK Frame GND

X EEMRBIT, RT—FTHY, 2 ToRMIL, ZIEFRERFELZ RLET,
WNELTIOMEIZENEE BEZENET,

The above data is typical value. As all units have nearly the same
characteristics, the data to be considered as ability value.
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HWS600
1. MTBFitEE Calculated values of MTBF

(1) #BEA N L AfENTIEMTBE - Parts stress reliability projection MTBF

MODEL : HWS600-24
BH 5L Calculating Method

Telcordia®#R&H A I/Xﬁ’qﬁt}ﬂjﬁ(*1)“@”r HanTnEd,

MR sl L, ZNENOE AL Z LIZEKRA LR LERREICK > TRESNE T,
Calculated based on parts stress reliability projection of Telcordia (*1).

Individual failure rate Ags 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)

<FHA> | 1 .
MIBF == — x10° W51 (hours)
w7y (N Ay)
Ai =i Ty " T -ﬂTll._l
Aequip AR R (FITs) Total equipment failure rate (FITs = Failures in10° hours)
AGi 1 B OERSITHRT DA S Generic failure rate for the ith part
Qi 1 FEOEH M THEE T 774 Quality factor for the ith part
T, 1 B ORI T DA AT 774 Stress factor for the ith part
Ty (& HOER ISR T AR T 774 Temperature factor for the ith part
m D HL72 B8R D% Number of different part types
N; (1 FHOEEOMEEL Quantity of ith part type
T HasOERY¥E 7 724 Equipment environmental factor

MTBFfE MTBF values

Zff  Conditions

ATEE 1 230VAC B, Bl 1 24VDC, 27A (100%)
Input voltage Output voltage & current

‘B 7 774 . GB (Ground, Benign) -+ HufJ5ik D EEVEIRAE A
Environmental factor Mounting method  : Standard mounting A

SR-332,Issue3
MTBF(Ta=25°C) = 1,998,996 HK§f§  (hours)

MTBF(Ta=40°C) = 1,088,578 Wi (hours)
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HWS600

(2) EBEAEIEMTBF  Part count reliability projection MTBF

MODEL : HWS600-5
HH 5L Calculating method

JEITA (RCR-9102, RCR-9102A) DI dt SHETHIH ST\ E T,

ENENOEH T LI, MMEERA N E2 b, FxDRBIZ > TRESNET,
Calculated based on part count reliability projection of JEITA (RCR-9102, RCR-9102A).
Individual failure rates A ¢ is given to each part and MTBEF is calculated by the count of each part.

<HHA>

1 1
MIBF = = x10°  HfE (hours)

PR
N em)

Aequip  : REERMIESE (kL 10°KER)

Total equipment failure rate  (Failure 10 ° hours)

Ao i FAOFBEI T 2 MBER (S, 10° k)

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

Ni ci & H O O 1R
Quantity of ith generic part

n B SR O T Y — D
Number of different generic part categories

o Ci FHORBEGICHTDMEAT 77 4 (=1)
Generic quality factor for the ith generic part  (75=1)

MTBFfE MTBF values

Gp : i EEE  (Ground, Fixed)

RCR-9102
MTBF = 150,504 K[ (hours)
(fEL., MTBFIZ7 7 SIEENTEBY £H A, )
However MTBF Calculation for FAN isn’t Included.
RCR-9102A

MTBEF = 82,195 Kl (hours)
(AL, MTBFIZZ7 7 VTG ENTEY FHA, )
However MTBF Calculation for FAN isn’t Included.
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HWS600

2. BT 4 V' —7 4 >Z Component derating

(1

MODEL : HWS600-5
B 51k Calculating method

(a) IESME  Conditions

« A7 : 100,200VAC < JE PR EE : 50°C
Input Ambient temperature

- 5 © 5V 120A(100%) - EufPAIE CARYERULT (A)
Output Mounting method Standard mounting (A)

(b) FHE(K  Semiconductors

= AR, WEES ., BMEHL 0 EAMRRE O E RUREE 2 RO RORER ., A RIRKE L O s
KdFE LT,

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

() IC, #&Ft, =7 % —% IC, Resistors, Capacitors, etc.

JEPHIREE . SEAVIRRIE, WHREN R L, 2 OEITZREAENICA> THET,

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

(d) BMJEPUEH YL Calculating method of thermal impedance

Tj(max) - TC Tj(max) - Ta Tj(max) - Tl
Oj-c=———— Qij-a=—— Qi 1=————
Pc(max) Pc(max) Pc(max)
Te CTA V=T A T DMED T — RRE —fRI225C

Case temperature at start point of derating ; 25°C in general

Ta LT AL =T 4 7 OWMEDAIRE 25
Ambient temperature at start point of derating ; 25°C in general

Ti CTAV—T 4T DOMED Y — FRE  —RI225C
Lead temperature at start point of derating ; 25°C in general

Pc(max) : %j(:l ° /4 &(%)V*/I/)TE%

( Peh(max)) Maximum collector(channel) dissipation

Tj(max) : %kﬁ‘é‘/ﬁ\;ﬁ /J]EJiE

( Teh(max) ) Maximum junction(channel) temperature

Oi-c ARG T — A E TOBRET

(Och-c) Thermal impedance between junction(channel) and case
Oi-a DGR B A E T OB

Thermal impedance between junction and air

G- D EEAENDL Y — RETOEWRH

Thermal impedance between junction and lead
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(2) HET 4 L—F 4 7&K Component derating list

HWS600

0 3% =
el Vin = 100VAC Load = 100% Ta=50"C
Location No.
Q1-Q2 Tchmax = 150°C, 0 ch-c=0.6C/W, Pch(max) = 75W
Pch=11.0W, ATc=34.6C, Tc=84.6C
F20W60C3 Tch=Tc+((Ach-c) X Pch)=91.2C
SHINDENGEN D.F. = 60.8%
Tchmax = 150°C, 0 ch-c =0.833°C/W, Pch(max) = 150W
Q31 o o
2SK3907 Pch=12.5W, ATc=31.5C, Tc=81.5C
TOSHIBA Tch=Tc+((0ch-c) X Pch)=91.9C
D.F.=613%
Q32 Tchmax = 150°C, 0 ch-c = 0.833°C/W, Pch(max) = 150W
2SK3907 Pch=162W, ATc=245C, Tc=74.5C
TOSEIBA Tch=Tc+((0ch-c) X Pch)=88.0C
D.F.=58.7%
Tchmax =175°C, 0 ch-c=0.9C/W, Pch(max) = 167W
Q1-Q52 Pch=25.5W ATc=50.6C Te =100.6°C
SPPSON03S2L-05 T, DI o=
INFINEON Tch=Tc+((0ch-c¢) X Pch)=123.6C
D.F.=73.5%
Tchmax =175°C, 0 ch-c=0.9C/W, Pch(max) = 167W
Q53-Q56 Pch=7.9W ATc=44.1C Tc=94.1C
SPPSON03S2L-05 cn= oW, c Al e
INFINEON Tch=Tc+ ((0ch-¢) X Pch)=101.2TC
D.F.=58.7%
Q102 Timax =150C, 0 j-a=250C/W, Pc(max) = 0.5W
Pc=51.0mW, ATa=23.5C, Ta=73.5C
2SC2873-Y . . 9
TOSHIBA Ti=Ta+((0i-a) X Pc)=863TC
D.F.=57.5%
Tjmax = 150°C, 0 j-a=250°C/W, Pc(max) = 0.5W
Q103 o .
Pc=53.0mW, A Ta=23.3C, Ta=73.3C
2SA1213-Y . . o
TOSHIBA Ti=Ta+((60j-a) X Pc)=86.6C
D.F.=57.7%
Tjmax = 150°C, 0 j-a=250°C/W, Pc(max) = 0.5W
QI153 o .
Pc=38.9mW, A Ta=32.0C, Ta=282.0C
2SA1213-Y . . o
TOSHIBA Tj=Ta+((0j-a) X Pc)=91.7C
D.F.=61.1%
Q201 Tchmax =150C, 6 ch-a =250°C/W, Pch(max) = 0.5W
2SK2615 Pch =85.0mW, ATa=37.0C, Ta=287.0C
TOSHIBA Tch=Ta+((0ch-a) X Pch)=108.3C
D.F.=72.2%
Tchmax =150°C, 0 ch-a=250C/W, Pch(max) = 0.5W
Q202 . .
2SK2615 Pch =40.0mW, ATa=43.1C, Ta=93.1C
TOSHIBA Tch=Ta+((0ch-a) X Pch)=103.1°C
D.F.=68.7%
Timax = 150°C, 0 j-a=250C/W, Pc(max) = 0.5W
Q304 o .
Pc =48.0mW, ATa=24.5C, Ta=74.5C
2SA1213-Y . . 9
TOSHIBA Tj=Ta+((0j-a) X Pc)=86.5C
D.F.=57.7%
Q331 Tjmax = 150°C, 0 j-a= 833°C/W, Pc(max) = 150mW
Pc=59.0mW, ATa=19.8C, Ta=69.8C
2SC2712-Y . . o
TOSHIBA Ti=Ta+((0j-a) X Pc)=119.0C
D.F.=79.3%
DI Timax = 150°C, 0ij-c=15C/W,
DX25XB60-7000 Pd=14.3W, ATc=44.0C, Tc=94.0C
- Tj=Tc+((0j-c) X Pd)=115.5C
SHINDENGEN DF.=77.0%
D2 Timax = 150°C, 0 j-c=2C/W,
VGOOTCERSC Pd = 14.5W, ATe =36.8C, Tec = 86.8°C
Tj=Tc+((0j-c) X Pd)=115.8C
FUJIELEC D.F.=77.2%
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HWS600

HINTECE

. Vin= 100VAC Load = 100% Ta=50C
Location No.
DIoI Timax = 150°C, 0 i-1= 3O°CO/W, )
CRHO1 Pd=43.3mW, . ATI=21.5C, T1=71.5C
TOSHIBA Tj=TI+({(0j-1) X Pd)=728C
D.F.=48.5%
D102 Timax = 150°C, 0 i-1=30C/W,
CRHO1 Pd=12.7mW, ) AT1=21.5C, T1=71.5C
TOSHIBA Ti=Tl+({(6i-1) X Pd)=719C
D.F. =47.9%
DI53 Timax = 150°C, Zi-l= 13°CO/W, )
NSU03A60 l;:iz ;)12—:7\(/(,6 % pa e T1=31.5C, T1=81.5C
NIHON INTER D.F. = 56.1%
D154 Tjmax = 150°C, 0 i-1= 13°CO/W, )
NSU03A60 Pd=0.6W, ) ATI=31.6C, T1=81.6TC
NIHON INTER Tj=TI+({(0j-1) X Pd)=894C
D.F.=59.6%
D301 Timax = 150°C, 0 i-1=30C/W,
CRHO1 Pd=0.3W, . ATI=19.8C, T1=69.8°C
TOSHIBA Ti=TI+({(0i-1) X Pd)=788C
D.F.=52.5%
D331 Timax = 150°C, 0 i-1=30C/W,
CRHO1 Pd=0.2W, ATI=12.6TC, T1=62.6C
TOSHIBA Tj=TlI+({(0j-1) X Pd)=68.6C
D.F.=45.7%
D352 Timax = 150°C, 0 j-a= 833°C/W, P(max) = 150mW
1SS184 Pd =2.2mW, ATa=9.7C, Ta=59.7C
TOSHIBA Ti=Ta+((6j-a) X Pd)=615C
D.F.=41.0%
D353 Timax = 150°C, 0 i-1=30C/W,
CRHO1 Pd=0.2W, ATI=11.7C, T1=61.7C
TOSHIBA Ti=TI+((0i-1) X Pd)=67.7C
D.F.=45.1%
PC31 Tjmax = 125°C, 0 j-¢ =150°C/W, Pd(max) = 150mW
PS2581L1 Pd=4.2mW, ATc=12.6TC, Tc=62.6C
(LED) Tj=Tc+((0j-c) X Pd)=63.2C
NEC D.F.=50.6%
PC31 Tjmax = 125°C, 0 j-c = 150°C/W, Pc(max) = 150mW
PS2581L1 Pc=0.2mW, ATc=12.6C, Tc=62.6C
(TRANSISTOR) Tj=Tc+(0j-c) X Pc)=62.6C
NEC D.F.=50.1%
PC52 Tjmax = 125°C, 0 j-c = 150C/W, Pd(max) = 150mW
PS2581L1 Pd=0.6mW, ATc=12.0C, Tc=62.0C
(LED) Tj=Tc+((0j-c) X Pd)=62.1C
NEC D.F.=49.7%
PC52 Tjmax = 125°C, 0 j-c =150C/W, Pc(max) = 150mW
PS2581L1 Pc=4.8mW, ATc=12.0C, Tc=62.0C
(TRANSISTOR) Tj=Tc+(0j-c) X Pc)=62.7C
NEC D.F.=50.2%
PC331 Tjmax = 125°C, 0 j-¢c =150°C/W, Pd(max) =60mW
PS2801-1 Pd=0.1mW, ATc=19.0C, Tc=69.0C
(LED) Tj=Te+((0j-c) X Pd)=69.0C
NEC D.F.=552%
PC331 Tjmax = 125°C, 0 j-c =150°C/W, Pc(max) =120mW
PS2801-1 Pc=6.7mW, ATc=19.0C, Tc=69.0C
(TRANSISTOR) Tj=Tc+((0j-¢c) X Pc)=70.0C
NEC D.F.=56.0%
SR1 Timax = 125°C, 0j-c= 3.4°(§/W, )
SF10JZ47(F) Pc=44W, ATc=29.6C, Tc=79.6C
Tj=Tc+((0j-¢c) X Pc)=94.6C
TOSHIBA D.F.=75.7%
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HWS600

HINTEe

. Vin=200VAC Load = 100% Ta=50C
Location No.
01-Q2 Tchmax = 150°C, 0 ch-c=0.6°C/W, Pch(max) = 75W
F20W60C3 Pch=49W, ATc=14.1C, Tc=64.1C
SHINDENGEN Tch=Tc+((0ch-c) X Pch)=67.0C
D.F.=44.7%
Tchmax = 150°C, 0 ch-c =0.833°C/W, Pch(max) = 150W

Q31 o o
2SK3907 Pch=12.5W, ATc=303C, Tc=2803C
TOSHIBA Tch=Tc+((0ch-c) X Pch)=90.7C

D.F. =60.5%
Tchmax = 150°C, 0 ch-c =0.833°C/W, Pch(max) = 150W

Q32 h .
2SK3907 Pch=16.2W, ATc=239C, Tc=73.9C
TOSHIBA Tch=Tc+((Och-c) X Pch)=874C

D.F.=583%
Q51-Q52 Tchmax =175C, 0 ch-c=0.9C/W, Pch(max) = 167W
SPPRONOISIL.05 Pch =25.5W, ATe=48.3°C, Te =98.3°C
INFINEON Tch=Tc+((0ch-c) X Pch)=121.3C
D.F.=72.2%
Tchmax =175°C, 0 ch-c=0.9°C/W, Pch(max) = 167W
Q53-Q56 Pch=7.9W ATc=423C Te=923C
SPPSONO03S2L-05 cn= oW, AR o
INFINEON Tch=Tc+((0ch-¢) X Pch)=994C
D.F.=57.7%
Timax =150C, 0 j-a=250°C/W, Pc(max) = 0.5W
Q102 o .
Pc =58.0mW, ATa=17.7C, Ta=67.7C
2SC2873-Y . . o
TOSHIBA Ti=Ta+((6j-a) X Pc)=822TC
D.F.=54.8%
Q103 Timax = 150°C, 0 j-a=250C/W, Pc(max) = 0.5W
Pc=0.1W, ATa=18.5C, Ta=68.5C
2SA1213-Y . . 9
TOSHIBA Tj=Ta+((0j-a) X Pc)=93.5C
D.F.=62.3%
Timax = 150°C, 0 j-a=250°C/W, Pc(max) = 0.5W

Q153 . .

Pc=38.9mW, ATa=31.1TC, Ta=281.1C
2SA1213-Y . . o
TOSHIBA Ti=Ta+((60j-a) X Pc)=90.8C

D.F. =60.6%

Tchmax =150C, 0 ch-a=250C/W, Pch(max) = 0.5W

Q201 o o
2SK2615 Pch =85.0mW, ATa=36.5C, Ta=286.5C
TOSHIBA Tch=Ta+((0ch-a) X Pch)=107.8C

D.F.=71.8%

Q202 Tchmax =150C, 6 ch-a =250°C/W, Pch(max) = 0.5W
SRELS Pch = 40.0mW, ATa=43.5C, Ta=93.5C
TOSHIBA Tch=Ta+((0ch-a) X Pch)=103.5C

D.F.=69.0%
Timax = 150°C, 0 j-a=250°C/W, Pc(max) = 0.5W

Q304 o o

Pc =48.0mW, ATa=20.8C, Ta=70.8C
2SA1213-Y . . o
TOSHIBA Ti=Ta+((60j-a) X Pc)=828C

D.F.=552%

Timax = 150°C, 0 j-a= 833°C/W, Pc(max) = 150mW

Q331 o o

Pc =59.0mW, ATa=19.8C, Ta=69.8C
28C2712-Y . . .
TOSHIBA Tji=Ta+((0j-a) X Pc)=119.0C

D.F.=79.3%

DI Tjmax = 150°C, 0j-c=15C/W,

DX25XB60-7000 Pd=72W, ATc=19.9C, Tc=69.9C
- Ti=Te+((0j-c) X Pd)=80.7C
SHINDENGEN D.F. = 53.8%

D2 Timax = 150°C, 0i-c=2C/W,

YG967CERSC Pd=13.9W, ATc=19.7C, Tc=69.7C
Ti=Te+((0j-c) X Pd)=97.5C
FUJI ELEC

D.F. =65.0%
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HINTEER

. Vin=200VAC Load = 100% Ta=50C
Location No.
DIoI Timax = 150°C, 0 j-I=30C/W,
CRHO1 Pd=48.7mW, AT1I=21.1C, T1=71.1C
TOSHIBA Ti=TI+({(0j-1) X Pd)=72.6C
D.F.=484%
D102 Timax = 150°C, 0 i-1=30C/W,
CRHO1 Pd=17.2mW, ATI=21.1C, T1=71.1C
TOSHIBA Ti=Tl+({(0ij-1) X Pd)=71.6C
D.F.=47.7%
D153 Tjmax = 150°C, 0 i-1=13C/W,
NSU03A60 ?d:'l(?li“(f(, Dih X Pa g3 OOCA T1=30.4C, T1=80.4C
NIHON INTER D' s 30/‘ '
J.— . 0
D154 Tjmax = 150°C, 0i-1=13C/W,
NSU03A60 Pd=0.6W, ATI=30.5C, T1=280.5C
Ti=TI+({(0j-1) X Pd)=883C
NIHON INTER D.F. = 58.9%
2 . (¢}
D301 Timax = 150°C, 0 i-1=30C/W,
CRHO1 Pd=0.3W, ATI=19.9C, T1=69.9°C
TOSHIBA Ti=Tl+({(0ij-1) X Pd)=78.9C
D.F.=52.6%
D331 Tjmax = 150°C, 0 j-1=30C/W,
CRHO1 Pd=0.2W, ATI=12.7C, TI=62.7C
TOSHIBA Tj=TlI+({(0j-1) X Pd)=68.7C
D.F.=45.8%
D352 Timax = 150°C, 0 j-a= 833°C/W, P(max) = 150mW
1SS184 Pd=2.2mW, ATa=9.8C, Ta=59.8C
TOSHIBA Ti=Ta+((0j-a) X Pd)=61.6C
D.F.=41.1%
D353 Timax = 150°C, 0 i-1=30C/W,
CRHO1 Pd=02W, ATI=11.7C, Tl1=61.7C
TOSHIBA Ti=Tl+({(0ij-1) X Pd)=67.7C
D.F.=45.1%
PC31 Tjmax = 125°C, 0 j-c =150°C/W, Pd(max) = 150mW
PS2581L1 Pd=4.2mW, ATc=124C, Tc=62.4C
(LED) Tj=Tc+((0j-c) X Pd)=63.0C
NEC D.F.=50.4%
PC31 Tjmax = 125°C, 0 j-c =150°C/W, Pc(max) = 150mW
PS2581L1 Pc=0.2mW, ATc=124C, Tc=62.4C
(TRANSISTOR) Tj=Tc+(0j-c) X Pc)=624C
NEC D.F.=49.9%
PC52 Tjmax = 125°C, 0 j-c =150°C/W, Pd(max) = 150mW
PS2581L1 Pd=0.6mW, ATc=11.9C, Tc=61.9C
(LED) Ti=Te+((0j-c) X Pd)=62.0C
NEC D.F.=49.6%
PC52 Tjmax = 125°C, 0 j-c = 150C/W, Pc(max) = 150mW
PS2581L1 Pc=4.8mW, ATc=11.9C, Tc=61.9C
(TRANSISTOR) Tj=Tc+((0j-c) X Pc)=62.6C
NEC D.F.=50.1%
PC331 Tjmax = 125°C, 0 j-c =150C/W, Pd(max) =60mW
PS2801-1 Pd=0.ImW, ATc=143C, Tc=64.3C
(LED) Ti=Te+((0j-c) X Pd)=643C
NEC D.F.=51.4%
PC331 Tjmax = 125°C, 0 j-c = 150°C/W, Pc(max) =120mW
PS2801-1 Pc=6.7mW, ATc=143C, Tec=64.3C
(TRANSISTOR) Tj=Tc+((0j-¢c) X Pc)=653C
NEC D.F.=522%
SR1 Tjmax = 125°C, 0j-c=34C/W,
SF101Z47(F Pc=42W, ATc=15.6C, Tc=65.6C
TOSHIB;) Tj=Tc+((0j-c) X Pc)=79.9C
D.F.=63.9%
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3. EEEGRIEE ERE

Main components temperature rise AT list

MODEL : HWS600-5

HWS600

- WIESME  Conditions
Wt 51k (A) (B) © (D)
Mounting method
Don’t use Don’t use
( FRUERRAT:(A))
( Standard mounting I%Iog
method:(A)) 0304
040 o o
0%0° 00 0 0
0505 00 0RO O O
Eo 0% oooo e)eXe)
©0%
A&+
Input voltage (VAC) 100
B
Output voltage (VDC) 3
i 71 &
Output current (A) 120
AT temperature rise (°C)
Hhsov—7407 TIo=100% Io=50%
Output derating Ta=50C Ta=70C
B A 44 At J5 1w At J5 1w At J5 1w st J5 w1
Location No. Parts name Mounting A Mounting B Mounting A Mounting B
L1 BALUN COIL 14.9 13.6 4.8 3.0
L2 BALUN COIL 9.1 7.9 0.8 1.1
L3 CHOKE COIL 24.1 22.4 10.8 10.0
L51 CHOKE COIL 40.9 40.6 9.9 10.0
T21 TRANS PULSE 10.5 7.5 2.6 2.5
T31 TRANS PULSE 17.4 15.2 6.6 6.3
T32 TRANS PULSE 44.6 43.4 13.1 12.8
Dl BRIDGE DIODE 44.0 41.3 14.4 15.2
D2 LLD 36.8 39.0 16.2 16.9
Q1-Q2 MOS FET 34.6 33.7 10.0 10.1
Q31 MOS FET 31.5 28.7 15.3 15.8
Q32 MOS FET 24.5 23.0 10.5 10.5
Q51-Q52 MOS FET 50.6 48.2 14.1 13.8
Q53-Q56 MOS FET 44.1 41.6 12.1 114
A102 CHIP IC 13.2 12.6 7.5 7.8
Al52 CHIP IC 19.5 20.2 14.3 14.8
A351 CHIP IC 14.7 13.3 11.7 12.7
C9 E. CAP. 6.1 5.0 1.5 2.0
C13 E. CAP. 9.8 10.0 3.0 34
Cl12 E. CAP. 7.3 6.3 2.6 3.0
C35 E. CAP. 14.6 12.1 53 5.1
C51 E. CAP. 8.4 6.6 4.1 3.8
C52 E. CAP. 7.1 53 2.1 1.8
C53 E. CAP. 9.5 8.0 2.5 2.4
C54 E. CAP. 6.2 4.6 1.6 1.4
TDK-Lambda



- WESME Conditions

HWS600

AT 5% (A) (B) (©) D)
Mounting method
Don’t use Don’t use
( FRAEEAT:(A))
( Standard mounting l%'o ©
method:(A)) 0207
000 0595 © o|:
O0OO0OO0O0O0OO0 0~0 (o)]e] O O
0000000 0,0 0 0 0RO 0 O
|:|Oooooooo & Eo 08 XS O O O
] OO
A EE
Input voltage (VAC) 200
BT
Output voltage (VDC) S
77 & it
Output current (A) 120
AT temperature rise (°C)
HAT 1 v—T 47 Io = 100% Io=50%
Output derating Ta=50C Ta=70C
ST a4 WAt 5 1) WAt 5 18] WAt 5 1] H At I3 18]
Location No. Parts name Mounting A Mounting B Mounting A Mounting B
L1 BALUN COIL 4.5 3.0 24 1.2
L2 BALUN COIL 2.1 0.9 0.1 0.4
L3 CHOKE COIL 17.7 16.3 10.4 9.7
L51 CHOKE COIL 40.7 40.4 10.1 10.1
T21 TRANS PULSE 10.1 7.2 3.0 2.9
T31 TRANS PULSE 16.3 13.9 6.5 6.0
T32 TRANS PULSE 43.8 42.8 13.1 12.6
D1 BRIDGE DIODE 19.9 17.7 6.7 7.1
D2 LLD 19.7 20.6 10.0 10.4
Q1-Q2 MOS FET 14.1 13.5 4.7 4.7
Q31 MOS FET 30.3 28.5 15.6 16.1
Q32 MOS FET 23.9 22.5 10.7 10.5
Q51-Q52 MOS FET 48.3 46.7 14.1 13.7
Q53-Q53 MOS FET 42.3 40.4 12.2 11.4
A102 CHIP IC 11.5 10.6 7.3 7.2
Al152 CHIP IC 19.2 19.8 14.4 14.5
A351 CHIP IC 14.4 12.7 11.6 12.5
Cc9 E. CAP. 4.9 3.6 1.3 1.9
C13 E. CAP. 8.0 7.8 2.8 3.2
C12 E. CAP. 5.8 4.8 24 2.8
C35 E. CAP. 13.9 114 5.2 4.9
Cs1 E. CAP. 8.2 6.7 4.2 3.7
C52 E. CAP. 7.1 54 22 1.8
C53 E. CAP. 9.3 8.1 2.5 2.3
C54 E. CAP. 6.3 4.8 1.7 1.5
TDK-Lambda



4. BT Y HEEF MEHRAE

MODEL : HWS600-5

Electrolytic capacitor lifetime

HWS600

BT AT A Conditions Ta 40C: ——
Mounting A 50C: —. —.
60C : ----
70C : ——-
<— Input
] 12
| Vin=100vAC |
- 10
Lifetime (years) N
Load (%)| Ta= | Ta= | Ta= | Ta= o \-\.
40°C | 50C | 60°C | 70C | =2 \-\
< .
40 10.0 | 10.0 5.4 2.7 3 6 \-\.
60 100 [100 50 | - |8 | @ e )
e T ~
80 100 | 76 | - - 12,
100 10.0 5.6 - -
2
0
20 40 60 80 100
Output current (%)
12
| Vin=200VAC |
10 :
Lifetime (years) N,
S
Load (%)| Ta= | Ta= | Ta= | Ta= 8 ‘N |
40C | 50°C | 60°C | 70C | & '~
40 | 100 | 100 | 54 | 27 |2 ¢ ~.
60 | 10.0 | 100 | 5.1 S - e
80 [ 10.0 | 78 - - |3 4
100 10.0 5.9 - - L
2
0
20 40 60 80 100
Output current (%)
TDK-Lambda R-10



MODEL : HWS600-5

Output
AT J5 18 B »/
Mounting B
Input —
| Vin=100vAC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta= | Ta=
40°C | 50C | 60C | 70C
40 10.0 | 10.0 5.6 2.8
60 10.0 | 10.0 5.1 -
80 10.0 8.5 - -
100 10.0 | 6.7 - -
| Vin=200vAC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta= | Ta=
40°C | 50C | 60°C | 70C
40 10.0 | 10.0 5.6 2.8
60 10.0 | 10.0 5.2 -
80 10.0 8.8 - -
100 10.0 [ 7.0 - -

Lifetime (years)

Lifetime (years)

HWS600

Conditions Ta 40C: ——
50C: — —.
60C : ----
70C: ——-
12
10 .
\ .
\ .
~
8 Bt
N
6 -
) -
2
0
20 40 60 80 100
Output current (%)
12
10 .
~. -,
~ o
\ .
8
N
6 bt
4
2
0
20 40 60 80 100
Output current (%)
R-11
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5. 77 )—=</L3BR Abnormal test HWS600
MODEL : HWS600-24

(1) #RBRSA+F  Conditions
Input : 200VAC Output : 24V 27A  Ta:25°C 70%RH

(2) FERAFE R Test result
( Da : Damaged )

Eﬁ%ﬁlﬁwﬁ E—Fk SRERFE R Test result
Test position Test
mode
DlOIB|@|B®|®|® ©) 0| ®
Slololw|%] =
o A
No. | HaNo. | sty | ¥ | 7| BRI v o Kl A
U x| m || s e i o 7
= Wr U 1,
1|~ Wr
N
° 1813 § é ED %)
Location Test zo é o | < g Té =¥ 3 % 5—::; E’ Note
No. point @ |[O|=|E|R|&H E § 2 ol o|9
& Z |z
1 55 16 0 ) FUSEF1
FUSE:F1
) DG |O O|0 O Da: Q1,Q2,R106,R107
3 QI G-S ©) O
4 D ) o
5 S O O
FUSEF1
6 G 0 0|0 O Da: Q1
- 55 16 oo 0O FUSEF1
FUSE:F1
g pG |O 0|0 O Da: Q1,Q2,R108,R109
9 o GS |O @)
10 D O O
11 S O O
FUSEF1
12 G @) OO O Da: Q2
FUSE:F21
13 ps | O O|O O Da: 032.D153
FUSE:F21
14 DG | O o|0O O Da: Q32.D153.7151
15| Q31 Gs |O )
16 D @) )
17 S O O
FUSE:F21
18 G O o0 O Da: 032.D153
FUSE:F21
19 pDs | O 0|0 O Da: Q31.D152
FUSE:F21
20 DG |O 0|0 O Da: 031.D152.2152
21 Q32 Gs |O [0
22 D ) )
23 S ) [0
FUSEF21
24 G O o|0O O Da: 031.D152

TDK-Lambda R-12



HWS600

ER TS T E—K PN
Test position Test BRI R Test result
mode
QOO E®OO][®O]W]O®] @
= P
| A =z|o|lOo ||| #
I B T AEAIE AR AL t .
No. | #54hNo. | #RBRE T IE‘ 71 NCAEAEAE AR 71\ \Ig g g 7 {Q AL
Mo b L
(=} - 0]
. - ol |53 2 2 2| .
Location Te.st E, § £ —é g Té : éo Tg § % g Note
No. point n|O|l*=|G|[R|x S8 % ol o |9
FUSE:F1
25 | C13 o 0|0 O Da:Q1.RI35
26 12 O O
27 34 | O @)
28 56 | O @)
29 78 O @)
30 21 1 O @)
31 3 O @)
32 5 O @)
33 7 O @)
34 12 O O
35 5-6 [@) @)
36 132 1 O @)
37 5 O O
FUSE:F1
38 DI DC-DC | O Oo|O @) Da:DI
39 AC"+ | O 0O 0O FUSE:F1
FUSE:F1
40 . O 0|0 O Da: Q1.D2
FUSE:F1
41 O o © Da: Q1
FUSE:F21
21 pis3 O Cl0 © Da: Q32
13 @) )
FUSE:F21
4| pisa o) o0 O Da: Q31
45 O ©)
46 @) )
e D51 5 o)
48 o o
o O O
50 DS | O O
51 DG [ O O
52 GS |O e
53] Q! D e @)
54 S @) @)
55 G O O
56 CE_[O O _
57 BE |O O I)\jj%jﬁ%w
nput power mcrease
58 B-C [@) @)
59 | Q152 C [e) 0O
FUSE:F21
60 E O o0 O Da: 032.D153.2152
FUSE:F21
61 B O 0|0 O Da: 032.D153.7152
TDK-Lambda R-13




HWS600

= E A R Iy
Ti%igon Tesi\ SRR R Test result
mode
QIO W]|®[O®]O[®]O]WW|W]®
[: AN
ks =lolo|H|]|*
No. | #8/No. | RHEdEF | = | ﬁ J%E i% ;g; ?L ?:g | vi|ic|Hh Qg D R A
s | =1 X|lP|P|W U ft
N g M
(o) 8 —8 § §-< EO 72]
Location Test Sl 5|lol|X|B|T|<=]| 2|2 Sl s 5
No. point ?/:)O % i g 5 § 3 g i Ak ‘j:") Note
2 ~ S 177} o o) o
o Z |z
62 C-E O ©)
AN JJEa JIEEN
63 B-E O O IIlDth power increase
64 B-C O @)
ANJJEEJIEEN
153
65 Q N O O Input power increase
FUSE:F21
66 E O OO O Da: Q31.D154.7151
FUSE:F21
67 B OO O Da: Q31,.D154,7151
68 D-S [@) @) O FUSE:F22
69 CON-S O )
FUSE:F22
70| a3s51 | CON-D | O 0|0 o) Da:R351,R352,2351,
D352.A351
71 D O @)
72 S O @)
73 CON O @)
74 O O
i O O
76 O @)
77 O @)
78 O @)
FUSE:F1
1 sri OO O Da: Q1. TFR1,TFR2
FUSE:F1
80 OO O Da: Q1.,TFR1.TFR2
FUSE:F1
81 O OO O Da: Q1, TFR1,TFR2
TDK-Lambda R- 14




6. #IREIFER  Vibration test

MODEL : HWS600-24

(1) EENRERFELE  Vibration test class
RO IR BRI A G  Frequency variable endurance test

(2) ERE B E

Equipment used

* EMIC (k)% - Tl : F-400-BM-DCS-7800 - IR
EMIC CORP. Controller Vibrator
(3) FABRZE  Test conditions
« Jo] e B A 10~55Hz
Sweep frequency
- A 5 [ IR 1.057 [#]
Sweep time 1.0min.
- DI —7E 19.6m/s* (2G)
Acceleration Constant
- JRME 5 17) X,Y,Z
Direction
- BRI B W |
Test time 1 hour each

(4) BEFHIE  Test method

HWS600

: 905-FN

HEAE DU T

/ Device Under Test
Y

A b

j/lnput and output
[oolloa] terminal
lolld]

4

V4
BT S —
Direction T&' g Bl B 1k
Vibrator

(5) PBRAFER  Test results

op
B
=
=

AJ1EE Vin:100VAC
H 1B 10:100%

iRNE)

;/ Fitting stage

T e REIE H HEE (V) U7/ A4 X (mVp-p) PEAE - SEAIRTE
Check item Output voltage Ripple noise D.U.T.State
PR 24.015 125

Before test

R % X 24.009 123 Bar7s L OK
After Y 24.012 112 RERL OK
test V4 24.013 118 RERL OK

TDK-Lambda



7. AR 2 b— FEABR  Noise simulate test

MODEL : HWS600-24

(1)  FRBREIEK L OVIZESS  Test circuit and equipment

V3iab—4
Simulator
| G

Load

FG

V32—
Simulator

(2)  #BRZEME Test conditions

- ANjEE
Input voltage
- e
Output voltage
- A E R
Output current
- JE DHIREE
Ambient temperature
< NV ARG
Pulse width

(3) HIESLM:  Acceptable conditions
LA L7200
QAP E T LI nE

3FEDMBEFE DINE

4) HREBAES  Test result

: INS-4320 (/4" WFFERT)
Noise Laboratory Co.,LTD

100,230VAC . A REE
Noise level

TE N - LAH

Rated Phase shift

0%,100% -
Polarity

25°C - HUmE—R
Mode

50ns~1000ns - MU TR

Trigger select

Not to be broken.
Not to be shut down output.
No other out of orders.

TDK-Lambda

HWS600

0V~2kV
0" ~360°
+,—
Normal

Common
Line



HWS600

8. ZVEEEEAER  Thermal shock test

MODEL : HWS600-24
() fEAHFME  Equipment used
THERMAL SHOCK CHAMBER TSV-40 (TABAI ESPEC CORP.)
2) MEEHEE The number of D.U.T.(Device Under Test)
1 A& (units)
(3) #BRZMH:  Test conditions

- FEIRE DRIR R : 30C <—> 85C

. lcycle

Ambient temperature
- AR ] P 31 +85C o —

Test time Refer to Dwg. e
N e : 100 YA 7L

Test cycle 100 cycles
- FEENE

Not operating

-30C
30min

4) RABHIE  Test method

HITHE D%, HEAS 2B I AL, B2 A 2 L TRRZ1T 5, 10091 7 vizic, ek %
HARE IR MBE L. OIS RE N W R 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.

(5) HBRAER Test results

R - 0O K
AJJEE Vin:100VAC 24V
H & 10:100% From To
U > S NVEE
Ripple voltage mVp-p 32 31
ANA Y AR
Spike noise mVp-p 125 124
ASES MIN A% 24.014 24.069
2
. . OmV ImV
Line regulation 1y |y 24.014 24.070
) 0% A\ 24.015 24.069
Load regulation ImVv ImV
100% A\ 24.014 24.070
sy Pin w7699 770.1
Effil(cienc Vout \% 24.014 84.2% 24.070 84.4%
Y Tout A 27.0 27.0
FHLIRRE - DAl BERL
Solder condition * etc. OK
TDK-Lambda
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HWS600

9. FANHifF%&Fd8  Fan life expectancy

MODEL : HWS600

(1) fEHASE4  Part name
9A0812G4D031 (SANYO DENKI CO.)

(2) HifFFn  Life expectancy
A=N—IZ& D7 7 VEIKROEIRFEMT — 2 2 GRFEERI 0%)
£l 77 CPRRURERGEME ST, fig 1487,

The data shows fan life expectancy for fan only by manufacture(90% survival rate).
Fig 1 shows measuring point of fan exhaust temperature.

10

7 7 ¥R m

Life expectancy(years)

0 50 100
7 7 PRI E
Fan exhaust temperature(°C)

fig 1. 77 PR EHIEMPT
Measuring point of fan exhaust temperature.

0 {8 e

Air Flow / Measuring point

50mm

P.S.

AR O W IR 721310=100% THI8C T,
The difference between the intake temperature and the exhaust temperature of
the power supply is about 8°C at 10=100%.

TDK-Lambda
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