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525 Terminology used

FG »+vrve- 7L —A5Z2F %7 K Frame GND

X RBRERIT RET -2 THVETN, 2TORLITZITRE LBy RLET,
TENFEL T L FoORRIZENELBEZFEVET,

Test results are typical data. Nevertheless the following results are considered to be
actual capability data because all units have nearly the same characteristics.
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HWS600P
1. MTBFE-E{H Calculated Values of MTBF

MODEL : HWS600P-24

(1) HEHJ5#E Calculating method

JEITA (RCR-9102, RCR-9102B) D dh A FIE CEHEN TWET,
TNENOE I LI, MEBPERAD G 20N, K2 D EIc - TRESNET,
Calculated based on part count reliability projection of JEITA (RCR-9102, RCR-9102B).
Individual failure rates A is given to each part and MTBEF is calculated

by the count of each part.

<FHHA>
1 1
MIBF = = x10° K¢ fH(Hours)

lequ Z n, (/10 o )i

i=1

hequip : EREERICIRR (MRS 10°R5)
Total Equipment Failure Rate (Failure,” 106Hours)

Ao i FE B OB T DB (ShE 1050 /H)
Generic Failure Rate for The ith Generic Part (Failure,” 106Hours)

Ni i % B OREISOREL
Quantity of ith Generic Part

n (BT RBERODT I — DK
Number of Different Generic Part Categories

g I%E@E}Egﬁlﬁjé:%’#ﬁ—éuﬁlg77y& (TEQzl)
Generic Quality Factor for The ith Generic Part (ng=1)

(2) MTBF{E MTBF values

Gy : # E[EE (Ground, Fixed)

RCR-9102
MTBF = 158,524  Kffi] (hours)
({EL, MIBFIZZ7 7 VIEEENTE Y ¥ A, )
However MTBF Calculation for FAN isn’t Included.
RCR-9102B

MTBF = 84,342 FEE (hours)
(fEL, MTBFIZZ 7 VB ENTEY ¥ A, )
However MTBF Calculation for FAN isn’t Included.
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HWS600P

2. T AL —7 422 Component Derating
MODEL : HWS600P-24
(1) EHJ5# Calculating method

(a) MIEZMH Measuring Condition

Y i : 100, 200VAC * J5) BHIR B : 50°C

Input Ambient temperature
i 24V 25A(100%) « BuAt i Jr ik BRI (A)
Output Mounting method Standard mounting (A)

(b) FEK Semiconductors

T—REEE, HEES . BIEFI0E RO S SIEEL RS

WRERK. BERBELOLBRE RO S,

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

() IC.H&HL, =5 —% IC, Resistors, Capacitors, etc.

JRIERRLEE, BEATIRAR, BB L | 2« OEITREHEENICA->TOET,

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

(d) BMEHBEH ST Calculating method of thermal impedance

fi-c _ Tj(max) - Tc 0i-1 _ Tj(max)-T1 0i-a _ Tj(max) - Ta
Pc(max) Pc(max) Pc(max)

Tc TAL =T A T DMED T —ARE — #1257
Case Temperature at Start Point of Derating;25°C in general

Tl TAV =T AT ORED)—RIRE —IC25C
Lead Temperature at Start Point of Derating;25°C in general

Ta TAV =T A T DRGEDAFIRE —#%I225°C
Ambient Temperature at Start Point of Derating;25°C in general

Pc(max) CRRILIE(F AR K

(Pch(max)) Maximum collector (channel) dissipation

Tj(max) CRREEE R(F v RV)ERE

(Tch(max)) Maximum junction (channel) temperature

8j-c HEE (T A RS — RETOEEH

(Bch-c) Thermal impedance between junction (channel) and case
6j-1 A R (TS — R ETOBGRET

(6ch-1) Thermal impedance between junction (channel) and lead
fj-a A B (F RS A R ETOEIRE

(6ch-a) Thermal impedance between junction (channel) and air

DENSEI-LAMBDA R-2



Q) T AV —T 47 Component Derating List

HWS600P

A= Vin=100VAC Load = 100% Ta=50C
Location No.

Q1-Q2 Tch (max) = 150°C fch-c = 0.6 ‘C/W Pch (max) = 75W

F20W60C3 Pch=150 W ATc=36.1°C Tc=86.1C
SHINDENGEN Tch= Te+ ((Bch-¢) x Pch)=95.1°C
D.F.=63.4 %

Q31 Tch (max) = 150C fch-c = 0.313 'C/W Pch (max) = 400W
TK40J60T Pch=7.0 W ATc=18.4°C Tc=68.4 C
TOSHIBA Tch= Tc+ ((6¢h-¢) x Pch)=70.6 C

DF.=471%

Q32 Tch (max) = 150°C fch-c = 0.313 'C/W Pch (max) = 400W

TK40J60T Pch=7.8 W ATc=19.4°C Tc=69.4C
- TOSHIBA Tch= Tc+ ((B¢h-¢) x Pch)=71.8°C
DF. =479 %

Q102 Tj (max) = 150°C 8j-a =250 ‘C/W Pc (max) =0.5W
28C2873-Y Pc=60.0 mW ATa=11.6C Ta=61.6C
TOSHIBA Tj= Ta+ ((8j-a) x Pc)=76.6 C

DF.=51.1%

Q103 Tj (max) = 150°C 8j-a =250 ‘C/W Pc (max) =0.5W
2SA1213-Y Pc=132.0 mW ATa=11.6 C Ta=61.6 C
TOSHIBA Tj= Ta+ ((8j-a) x Pc)=94.6 C

DF.=63.1%
Q201 Tch (max) = 150°C fch-a =125 C/W Pch (max) = 1.0W
2SK1334BY Pch=22.0 mW ATa=139°C Ta=63.9 °C
RENESAS Tch=Ta+ ((6ch-a) x Pch)=66.7 C
DF.=44.4 %

Q203 Tj (max) = 150°C 8j-a =250 'C/W Pc (max) =0.5W
2SA1213-Y Pc=302 mW ATa=19.7°C Ta=69.7 C
TOSHIBA Tj= Ta+ ((6j-a) x Pc)=77.3°C

DF.=515%

Q304 Tj (max) = 150C 0j-a = 250 ‘C/W Pc (max) = 0.5W
2SA1213-Y Pc=195.0 mW ATa=10.6 C Ta=60.6 C
TOSHIBA Tj= Ta+ ((6j-a) x Pc)=109.4°C

DF. =729 %

Q308 Tj (max) = 150°C Bj-c = 6.25 C/W Pc (max) =20.0W
2S8A1244-Y Pc=14 W ATc=19.5°C Tc=69.5C
TOSHIBA Tj= Te+ ((8j-¢) x Pc)=78.3°C

DF.=522%

Q331 Tj (max) = 150°C 0j-a = 833 C/W Pc (max) = 0.15W
28C2712-Y Pc=503 mW ATa=9.6 C Ta=59.6 C
TOSHIBA Tj= Ta+ ((8j-a) x Pc)=101.5°C

DF.=67.7%
D1 Tj (max) = 150°C 8j-c = 0.8 CT/W
LL25XB60-7000 Pd=13.1 W ATc=323°C Tc=823C
SHINDENGEN Tj= Te+ ((8j-¢) x Pd)=92.8C
DF. =619 %
D2-D3 Tj (max) = 150°C Bj-c =2 C/W
RF2001TA6S Pd=38 W ATc=355C Tc=85.5C
ROHM Tj= Te+ ((8j-¢) x Pd)=93.1°C
D.F.=62.1 %
D51-D55 Tj (max) = 150°C 9j-c=1.5C/W
20DL2C41A Pd=49 W ATc=28.5°C Tc=78.5C
TOSHIBA Tj= Te+ ((8j-c) x Pd)=85.9 °C
D.F.=57.2 %
D101 Tj (max) = 150°C 0j-1= 30 ‘C/W
CRHO1 Pd=282 mW ATI=19.9°C TI=69.9 °C
TOSHIBA Tj= T+ ((6j-1) x Pd)=70.7C
D.F.=472 %
DENSEI-LAMBDA R-3A




HWS600P

WinE 5 Vin = 100VAC Load = 100% Ta=50C
Location No.
D102 Tj (max) = 150°C 8j-1=30 C/W
CRHO1 Pd=23.8 mW ATI=19.9C TI= 69.9 °C
TOSHIBA Tj= T+ ((8j-1) x Pd)=70.6"C
DF.=471%
D203 Tj (max) = 150°C 8j-1=13 C/W
NSF03A60 Pd=20.0 mW ATI=185°C Tl= 68.5 °C
NIHON INTER Tj=T1+ ((8j-1) x Pd)=68.8°C
D.F.=458%
D204 Tj (max) = 150°C 9j-1=13 C/W
NSF03A60 Pd=10.0 mW ATI=154°C Tl=65.4 °C
NIHON INTER Tj= TI+ ((8j-1) x Pd)=65.5C
DF.=43.7%
D301 Tj (max) = 150°C 6j-1=30 C/W
CRHO1 Pd=02 W ATI=133°C TI=633°C
TOSHIBA Tj= T+ ((6j-1) x Pd)=69.3°C
D.F.=462 %
D331 Tj (max) = 150°C 8j-1=30 C/W
CRHO1 Pd=80.0 mW ATI=6.8°C Tl=56.8 °C
TOSHIBA Tj= T+ ((6j-1) x Pd)=59.2°C
DF.=395%
D352 Tj (max) = 150C 0j-a= 833 T/W P (max) = 0.15W
1SS184 Pd=2.0 mW ATa=9.17C Ta=59.17C
TOSHIBA Tj= Ta+ ((6j-a) x Pd)=60.8°C
D.F. =40.5 %
D353 Tj (max) = 150°C 8j-1=30 C/W
CRHO1 Pd&=02 W ATI=94C TI=59.4°C
TOSHIBA Tj= T+ ((8j-1) x Pd)=65.4C
DF.=43.6 %
PC31 Tj (max) = 125C 8j-c =150 C/W Pd (max) =0.15W
PS2581L1 Pd=4.7 mW ATc=6.7C Te=56.7C
(LED) Tj= Tct ((8j-¢) x Pd)=57.4°C
NEC DF.=459 %
PC31 Tj (max) = 125C 8j-c = 150 C/W Pc (max) = 0.15W
PS2581L1 Pc=0.7 mW ATc=6.7C Te=56.7C
(TRANSISTOR) Tj= Tc+ ((8j~c) x Pc)=56.8°C
NEC DF.=454 %
PC52 Tj (max) = 125C 8j-c = 150 C/'W Pd (max) = 0.15W
PS2581L1 Pd=35.1 mW ATc=6.7C Te=56.7C
(LED) Tj= Te+ ((8j-¢) x Pd)=57.5°C
NEC D.F.=46.0 %
PC52 Tj (max) = 125C Bj-c = 150 CT/W Pc (max) = 0.15W
PS2581L1 Pc=20.5 mW ATc=6.7C Te=56.7C
(TRANSISTOR) Tj= Tc+ ((8j-¢c) x Pc)=59.8°C
NEC DF.=478 %
PC331 Tj (max) = 125°C 8j-c = 150 C/W Pd (max) = 0.12W
PS2801-1 Pd=7.7 mW ATc=6.7C Tc=56.7C
(LED) Tj= Tc+ ((8j-¢) x Pd )=57.9C
NEC D.F. =463 %
PC331 Tj (max) = 125C 8j-c =150 C/W Pc (max) = 0.12W
PS2801-1 Pc=1.3 mW ATc=6.7C Te=56.7 C
(TRANSISTOR) Tj= Tc+ ((8j-¢) x Pc)=56.9C
NEC DF.=455%
SR1 Tj (max) = 125C 8j-c = 1.4 'C/W
SMG16C60 Pc=2.6 W ATce=39.4C Tc=89.4°C
SANREX Tj= Te+ ((8j-¢) x Pc)=93.0°C
DF.=744 %
DENSEI-LAMBDA R-4A




HWS600P

R on 5 Vin =200VAC Load = 100% Ta=50C
Location No.

Q1-Q2 Tch (max) = 150°C 8ch-c = 0.6 ‘C/W Pch (max) = 75W

F20W60C3 Pch=73 W ATc=16.7C Te=66.7 C
SHINDENGEN Tch= Tc+ ((Bch-¢) x Pch)=71.1°C
DF.=474 %

Q31 Tch (max) = 150°C 8ch-¢c =0.313 C/W Pch (max) = 400W
TK40J60T Pch=7.0 W ATc=185C Te=68.5C
TOSHIBA Tch= Tc+ ((Bch-¢c) x Pch)=70.7°C

D.F.=471%

Q32 Tch (max) = 150°C Och-c =0.313 'C/W Pch (max) = 400W
TK40J60T Pch=78 W ATc=19.6 C Te=69.6 C
TOSHIBA Tch= Tc+ ((8ch-c) x Pch)=72.0°C

D.F.=48.0 % ‘

Q102 Tj (max) = 150°C 8j-a =250 C/W Pc (max) = 0.5W
28C2873-Y Pc=60.0 mW ATa=9.3C Ta=593C
TOSHIBA Tj= Ta+ ((8j-a) x Pc)y=743°C

D.F.=49.5 %

Q103 Tj (max) = 150°C 8j-a =250 C/W Pc (max) = 0.5W
2SA1213-Y Pc=132.0 mW ATa=93°C Ta=59.3 °C
TOSHIBA Tj= Ta+ ((8j-a) x Pc)=92.3C

D.F.=61.5%
Q201 Tch (max) = 150C Och-a =125 C/W Pch (max) = 1.0W
2SK1334BY Pch=22.0 mW ATa=129°C Ta= 62.9 C
RENESAS Tch= Ta+ ((8ch-a) x Pch)=65.7°C
D.E.=43.8 %

Q203 Tj (max) = 150°C 0j-a =250 ‘C/W Pc (max) = 0.5W
2SA1213-Y Pc=30.2 mW ATa=19.9°C Ta=69.9 C
TOSHIBA Tj= Ta+ ((8j-a) x Pc)=77.5°C

D.F.=51.6%

Q304 Tj (max) = 150°C 8j-a =250 'C/W Pc (max) = 0.5W
2SA1213-Y Pc=195.0 mW ATa=10.6 C Ta= 60.6 C
TOSHIBA Tj= Ta+ ((8j-a) x Pc )= 109.4 °C

DF.=729 %

Q308 Tj (max) = 150°C 8j-c = 6.25 C/W Pc (max) = 20.0W
2SA1244-Y Pc=14 W ATc=19.5C Tc=69.5°C
TOSHIBA Tj= Tc+ ((8j-¢c) x Pc)=78.3°C

D.F.=522%

Q331 Tj (max) = 150°C 8j-a = 833 C/W Pc (max) =0.15W
2S8C2712-Y Pc=50.3 mW ATa=9.5°C Ta=59.5C
TOSHIBA Tj= Ta+ ((8j-a) x Pc)=101.4°C

D.F.=67.6%
Dl Tj (max) = 150°C 8j-c=0.8 C/W
LL25XB60-7000 Pd=67 W ATc=14.8°C Tc=64.8C
SHINDENGEN Tj= Tc+ ((6j-¢) x Pd)=70.2°C
D.F.=46.8 %
D2-D3 Tj (max) = 150°C 8j-c =2 C/W
RF2001TA6S Pd=3.7 W ATc=204C Te=70.4C
ROHM Tj= Tc+ ((6j-¢) x Pd)=77.8°C
D.F.=51.9 %
D51-D55 Tj (max) = 150°C 8j-c=1.5C/W
20DL2C41A Pd=49 W ATc=28.0°C Te=78.0C
TOSHIBA Tj= Te+ ((8j-¢) x Pd)=85.4C
D.F.=56.9 %
D101 Tj (max) = 150°C 8j-1=30 C/W
CRHO1 Pd=28.2 mW ATI=151C TI=6517C
TOSHIBA Tj= Ti+ ((8j-) x Pd)=659°C
D.F.=44.0 %
DENSEI-LAMBDA R-5A




HWS600P

o Vin =200VAC Load = 100% Ta=50C
Location No.
D102 Tj (max) = 150°C 8j-1=30 C/W
CRHO1 Pd=23.8 mW ATI=15.1°C TI=65.1°C
TOSHIBA Tj= T+ ((8j-1) x Pd)=65.8°C
D.F. =439 %
D203 Tj (max) = 150°C 8j-1=13 C/W
NSF03A60 Pd=20.0 mW ATI=184°C TI=68.4°C
NIHON INTER Tj= T+ ((8j-1) x Pd)=68.7°C
DF.=458 %
D204 Tj (max) = 150°C 9j-1=13 C/W
NSF03A60 Pd=10.0 mW ATI=141°C Tl=64.1°C
NIHON INTER Tj= T+ ((8j-)) x Pd)=64.2C
D.F.=42.8 %
D301 Tj (max) = 150C 0j-1=30 C/W
CRHO1 Pd=02 W ATI=13.4°C TI=634°C
TOSHIBA Tj= T+ ((8j-)) x Pd)=69.4 C
D.F.=463 %
D331 Tj (max) = 150°C 8j-1=30 C/W
CRHO! Pd=80.0 mW ATI=7.0C TI=57.0°C
TOSHIBA Tj= T+ ((8j-1) x Pd)=59.4°C
D.F.=39.6%
D352 Tj (max) = 150°C 8j-a =833 C/W P (max) = 0.15W
1SS184 Pd=2.0 mW ATa=9.0 °C Ta=59.0°C
TOSHIBA Tj= Ta+ ((6j-a) x Pd)=60.7°C
DF.=404 %
D353 Tj (max) = 150°C 9j-1 =30 C/W
CRHO1 Pd=02 W AT=9.4°C Ti=59.4°C
TOSHIBA Ti= Tl+ ((8j-1) x Pd )= 65.4°C
D.F.=43.6 %
PC31 Tj (max) = 125°C 8j-c = 150 T/W Pd (max) = 0.15W
PS2581L1 Pd=4.7 mW ATc=6.5C Te=56.5C
(LED) Tj= Te+ ((8j-c) x Pd)=57.2°C
NEC DF.=458 %
PC31 Tj (max) = 125°C 9j-c = 150 ‘C/W Pc (max) = 0.15W
PS2581L1 Pc=0.7 mW ATc=6.5C Te=56.5C
(TRANSISTOR) Tj= Te+ ((8j-c) x Pc)=56.6"C
NEC DF.=453%
PC52 Tj (max) = 125°C 8j-c = 150 T/W Pd (max) =0.15W
PS2581L1 Pd=5.1 mW ATc=6.5C Te=56.5C
(LED) Ti= Te+ ((8j=c) x Pd)=573°C
NEC DF.=458%
PC52 Tj (max) = 125C 8j-c =150 C/W Pc (max) = 0.15W
PS2581L1 Pc=20.5 mW ATc=6.5C Tc=56.5C
(TRANSISTOR) | Tj= Te+ ((8j-c) x Pc)=159.6 °C
"NEC D.F.=47.7%
PC331 Tj (max) = 125C 8j-c = 150 C/W Pd (max) = 0.12W
PS2801-1 Pd=7.7 mW ATc=6.6C Te=56.6 °C
(LED) Tj= Te+ ((6j-c) x Pd)=57.8°C
NEC DF.=462 %
PC331 Tj (max) = 125C 8j-c = 150 C/W Pc (max) =0.12W
PS2801-1 Pc=1.3 mW ATce=6.6C Te=56.6 C
(TRANSISTOR) Tj= Tc+ ((8j~c) x Pc)=56.8C
NEC DF.=454%
SR1 Tj (max) = 125C 8j-c=1.4°C/W
SMG16C60 Pc=1.6 W ATc=238°C Te=73.8°C
SANREX Tj= Te+ ((8j-¢) x Pc)=76.0 C
D.F.=60.8 %
DENSEI-LAMBDA R-6A




3. FEFMEE EHE

Main Components Temperature Rise AT List

MODEL : HWS600P-24

JAlES: Measuring Condition

HWS600P

Mounting A Mounting B
Buft 7tk
Mounting Method
(oo oo NN
0000080
(BEHERRAT : A) 0900000
(Standard Mounting Do SIS o o o
Method : A) 1 .
AJIBE
Input Voltage L00VAC
HIBE
Output Voltage 24VDC
Hi 71 R
Output Current 254
AT Temperature Rise (°C)
HATF =T 17
Output Derating 10=100%
Ta=50C
T Hah 4 Bufs) I3 1a1 et 7 m)
Location No. Part name Mounting A Mounting B
Q1-Q2 MOS FET 36.1 36.1
Q31 MOS FET 18.4 18.2
Q32 MOS FET 194 19.3
D1 BRIDGE DIODE 323 32.0
D2-D3 FRD 355 354
D51-D55 LLD 28.5 28.5
SR1 THYRISTOR 39.4 39.3
Al102 CHIP IC 11.3 11.3
A202 CHIP IC 17.0 17.1
A351 IPD 143 14.3
T21 TRANS PULSE 5.7 5.7
T31 DRIVE TRANS 135 13.5
T32 TRANS PULSE 37.1 37.0
L1 BALUN COIL 13.9 14.1
L2 BALUN COIL 9.5 9.7
L3 CHOKE COIL 20.3 20.3
L51 CHOKE COIL 16.7 16.6
C9 E.CAP. 3.8 3.8
C12 E.CAP. 5.0 5.1
C13 E.CAP. 5.9 5.8
C35 E.CAP. 7.5 7.7
C51 E.CAP. 2.5 2.6
C52 E.CAP. 2.6 2.9
C53 E.CAP. 1.2 1.2
C54 " E.CAP. 0.9 1.2

DENSEI-LAMBDA
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3. FEMMLEE EAE

Main Components Temperature Rise AT List

MODEL : HWS600P-24

HIES{E Measuring Condition

HWS600P

Mounting A Mounting B
B 5%
Mounting Method ':F_C;'og
3009
(BEYERAT : A) 590
(Standard Mounting 0000 e Ego P
Method : A) 1 ) ©©
ATJEE
Input Voltage 200VAC
H A EE
Output Voltage 24VDC
Hi B bR
Output Current 23A
AT Temperature Rise (°C)
AT =T 7
Output Derating 10=100%
Ta=50C
TR A s J7 1w it J7 1
Location No. Part name Mounting A Mounting B
Q1-Q2 MOS FET 16.7 16.7
Q31 MOS FET 18.5 18.4
Q32 MOS FET 19.6 194
D1 BRIDGE DIODE 14.8 14.8
D2-D3 FR.D 20.4 20.6
D351-D55 L.L.D 28.0 28.1
SR1 THYRISTOR 23.8 24.0
A102 CHIP IC 10.6 104
A202 CHIP IC 16.9 16.8
A351 IPD 14.3 14.1
T21 TRANS PULSE 5.6 5.6
T31 DRIVE TRANS 11.6 11.6
T32 TRANS PULSE 36.7 36.8
L1 BALUN COIL 4.0 4.3
L2 BALUN COIL 2.8 2.7
L3 CHOKE COIL 14.6 14.7
L51 CHOKE COIL 16.7 16.6
C9 E.CAP. 2.5 2.6
C12 E.CAP. 3.8 4.0
C13 E.CAP. 4.8 4.8
C35 E.CAP. 6.9 7.1
C51 E.CAP. 2.4 2.5
C52 E.CAP. 2.7 2.8
C53 E.CAP. 1.2 1.3
C54 E.CAP. 1.0 1.2
DENSEI-LAMBDA



4. BT oV HEE M EE

MODEL : HWS600P-24

WAt J5 18 A
Mounting A

HWS600P

Electrolytic Capacitor Lifetime

Vin=100VAC |

Lifetime (years)
Load Ta= | Ta= | Ta= Ta=
40°C | 50C | 60°C | 70C
40% 10.0 | 10.0 6.0 3.0
60% 10.0 | 10.0 5.6 -
80% 10.0 | 10.0 - -
100% | 10.0 9.2 - -
Vin=200VAC |
Lifetime (years)
Load Ta= | Ta= | Ta= | Ta=
40°C | 50°C | 60°C | 70°C
40% 10.0 | 10.0 6.2 3.1
60% 10.0 | 10.0 5.8 -
80% 10.0 | 10.0 - -
100% | 10.0 9.6 - -

DENSEI-LAMBDA
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Lifetme (years)

Lifetime (years)

Conditions Ta 40C: ——
50C: — —
60C: ~---
70C : ——~-
12
10 [ —
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4. BT YR EH M Al

MODEL : HWS600P-24

AT 751 B
Mounting B

Input —» EOO

Vin=100VAC |

Lifetime (years)
Load Ta= | Ta= | Ta= | Ta=
40°C | 50°C | 60°C | 70°C
40% 10.0 | 10.0 6.0 3.0
60% 10.0 | 10.0 5.6 -
80% 10.0 | 10.0 - -
100% | 10.0 9.1 - -
Vin=200VAC |
Lifetime (years)
Load Ta= | Ta= | Ta= | Ta=
40°C | 50°C | 60°C | 70°C
40% 10.0 | 10.0 6.2 3.1
60% 10.0 | 10.0 5.8 -
80% 10.0 | 10.0 - -
100% | 10.0 9.5 - -

DENSEI-LAMBDA
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5. 77 /)—= /L3 B Abnormal Test

MODEL : HWS600P-24

(1) FRBRSAF Test conditions

HWS600P

Input : 200VAC  Output : 24V 25A  Ta:R.T.
(2) FERAE R Test result
( Da : Damaged )
Test position Test Test result
mode
alblcldje|f|lg|h|TI]jlk]|l
el e 5|85 |El2].
i Md2ihl|l=|l<S) el . =] 8| =
No,| Locaton) Test 1B IRl S1 BRI 22 |DIG|E| | Note
No. point 7R e alala § s|2|clo] e -5
ez z |z
1 D-S @) O O Fuse blown:F1
Fuse blown:F1
2 b-G 10O 0|0 O Da:Q1,Q2,R106,R107
3 ol GsS |O O
4 D O @)
5 S @) ®)
Fuse blown:F1
6 G @) 0|0 O Da:01.02
7 D-S ) O O Da:D203
8 D-G |O O
9 G-S O O
10 Q31 D @) O]
11 S O O
12 G @) ®)
13 D-S O @) @) Da:D204
14 D-G O O
15 n G-S @) O
6] 2 D 0O @
17 S O O
18 G @) @)
19 DC-DC o o Fuse blown:F1
Da:Dl1
DI Fuse blown:F1
20 AC-"+" 1 O O O Da:D1
Fuse blown:F1
21 D2 A-K 0|0 O Da:Q1,Q2,R106,R107,R1
08R109
22 D51 A-K
Fuse blown:F1
23 CI3 - O OO @) Da:D1,SR1,D103,D104
D105,D106
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HWS600P

( Da : Damaged )

Test result

Test position Test
mode
alb]c[d]e[f]g[R]I] k][I
el s 2 ) : &l £l 2,
: 2 lrl=s]E = : 51815
No. Location TéSt R g -E gz 2| o gl |=|9 2|5 | Note
No. point |@w | O s | 2|48 SlE&[C9|9|e|o]|®
I Z |z
24 A-K O @)
Fuse blown:F1
Da:Q1,Q2,D2,D3
25 KG |O o|0 O TFR1,TFR2,R106,R107
R108,R109,0103
26 G-A O O
Fuse blown:F1
Da:Q1,Q2,D2,D3
27 . A O o0 O TFR1,TFR2,R106,R107
R108,R109,0103
Fuse blown:F1
Da:Q1,Q2,D2,D3
28 K O o0 O TFR1,TFR2,R106,R107
R108,R109,0103
Fuse blown:F1
Da:Q1,Q2,D2,D3
29 G O o0 O TFR1,TFR2,R106,R107
R108,R109,0103
30 1-2 O O
31 3-4 ©)] O
32 5-6 O O
33 7-8 O O
3 T21 1 0) O
35 3 O ®)
36 5 @) )
37 7 O O
38 1-2 O @)
39 5-6 O ®)
20 T32 1 o) O
41 5 O O

DENSEI-LAMBDA
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HWS600P

( Da : Damaged )

Test result

Test position Test
mode
albjc|dfle| fjglh|I|j}lk]]1l
: vl = Slels| i S| E&|~|x|E|5|2
No. Location Te.st 5|g k) —é £1e - g Sls|lulals|e Note
No. point |B|O |~ | =@ |la|8|E|8lclo &
=18 2|2
42 D-8 O ®)
43 D-G 10O Q
44 GS |0 Q
15 Q201 ) o 0
46 S O ®)
47 G O ©)
48 CE |10 ®)
49 B-E |10 ©)
50 B-C |O ©)
=1 Q202 C o) ®)
53 B ®) e) @) Da:D203
54 CE |O @
55 B-E O ©)
56 B-C O ®)
2
57] 0 C o Q
58 E O O O Da:D204
59 B @) O O Da:D204
60 D-S O O @) Fuse blown:F22
Fuse blown:F22
61 D-CON | O O N®) O Da:A351
Fuse blown:F22
62 | A351 CON-S 0|0 O Da:A351
63 D O ®)
64 S O @)
65 CON O ®)
66 AK 10 olo
67| P [Tax o Q
68 A-K 10O ®)
%o D204 AK 0O ®)

DENSEI-LAMBDA
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6. #IEEIERER Vibration Test
MODEL : HWS600P-24

(1) EEFEFEE Vibration test class

5 IRENELTAGER Frequency variable endurance test

(2) FEHEEREREE Equipment used

HWS600P

EMIC (k) 8 - FII A :F-400-BM-E47 R :905-FN
EMIC CORP Controller Vibrator
3) #ABREAM;: Test Conditions
- JE) B $ E BH :10~55Hz -RE) 7 X, Y,Z
Sweep frequency Direction
f 5| REHE :1.0min - R BRRF I E Sl
Sweep time Sweep count 1 hour each
< IER EE :Constant 19.6m/s” (2G) - J& PR B :25°C
Acceleration Ambient temperature
(4) BRI Test method
HEH DULT.
/ Device Under Test
Y
o At i
\ \\ Input and output X Fitting stage
T terminal
Z
REA™ = oo
Direction }E, B B
Vibrator
(5) RBREEE Test Results
&% OK
AJIEIE Vin:100VAC
H 77 8B PR 10:100%
HEMRIEH HJ18EE (V) U w4 X (mVp-p) | B - Eghikfe
Check Item Output Voltage Ripple Noise D.U.T. State
PR ; 24.018 12 ;
Before Test
RER% X 24.025 106 ¥R L OK
After Y 24.022 115 B¥732L 0K
Test Z 24.026 106 B2 L OK

DENSEI-LAMBDA
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HWS600P

7. 74X T2 —FABR Noise Simulate Test

MODEL : HWS600P-24

1) RREEECHIESS Test circuit and equipment

O3 L
(~_ R 4 Load
Simulator N
‘ G

1 FG
I
Ylab—4—  (INS-4320(A) (JAAHFIERT)
Simulator (Noise Laboratory Co.,L.TD)
(2) #AEBRZ Test Conditions
- ANEE : 100, 230VAC s JARXEE 1 0V~2kV
Input voltage Noise level
A EE D R AR : 0°~360°
Output Voltage Rated Phase
-tH7IE 1 0%, 100% - H D4,
Output current Polarity
- JE R :25C CHIINE—F : Normal
Ambient temperature Mode Common
< VAR : 50ns~1000ns U ATEER : Line
Pulse width Trigger select
(3) HEZLM Acceptable conditions
LEREEL W Not to be broken
QBT T LN Not to be shut down output
3. FDMER DN No other out of orders
4) REEER Test Results
GE OK
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8. ZA\E B IAER Thermal Shock Test HWS600P

MODEL : HWS600P-24

(1) FEAHEFHHIZ Equipment Used
TSA-70H-W : ESPEC

(2) HBRZEM: Test Conditions

leycle

- FEIR A PR AT :-30C & 85C = =

Ambient Temperature +85°C —
- VBRI ] SR 30min

Test Time Refer to Dwg.
N % 1100 HA 71 E—

Test Cycle 100 Cycles
-FEBIE ]

Not Operating -30C 2 0min

(3) BRI Test Method

FIHRE DR, g AR AN, EEI A2V TRBREIT), 10001714412,
R E IR EE FICLRHBEL, HAOCEE SR EL2ER T,

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) FRBEEE Test Results

&/  OK
AJEE Vin:100VAC 24V
H 1B R 10:100% From To
Vv P VEE
Ripple voltage mVp-p 31 31
~ ’S\p’i;:ng 1;2 | mVp-p 12 12
AJIE®E)| MIN \% 24.019 23.987
Line 1.0mV 1.0mV
regulation| MAX )\ 24.020 23.988
HITEHE| 0% A% 24.070 24.039
Load 50.0mV 52.0mV
regulation| 100% | V 24.020 23.987
ZhE Pin W 708.6 707.3
Efficiency| Vout \% 24.020 84.7% 23.987 84.8%
Tout A 25.0 25.0
FHIREE - Zofth ) Bl L
Solder condition * etc. OK
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9. FANH##% Fan Life Expectancy HWS600P
MODEL : HWS600P
(1) FEAHRE4 Part name
9A0812G4D031 (SANYO DENKI CO.)
(2) HWif##Ffn Life expectancy
A= =L DT7 7 BIEOHIRFMT — 5+ (BIERI%) ,

Flo. 7o BFRIBERIEE AT, fig 1R T,

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

7 7 Wi R

Life expectancy(years)

0 50 100
77 CHRRIRE
Fan exhaust temperature(°C)

fig 1. 77 BB ERIE ST
Measuring point of fan exhaust temperature.

. B E T
Air Flow / Measuring point
P.S. = y
50mm

PFRIR D W R SR BE 2213 10=100% THIZC T,
The difference between the intake temperature and the exhaust temperature of
the power supply is about 8°C at 10=100%.
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