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ffEFHEC B Terminology used

FG +evvens 7V — AT Z 7 K Frame GND

X BB RIL, BT =X THVETH, R TOMBITTIT R SRR RUES,
WENEL T, LT ORRIEENEEBEZFANET,

Test results are typical data. Nevertheless the following results are considered to be
actual capability data because all units have nearly the same characteristics.

DENSEI-LAMBDA



HWS300P
1. MTBFEE{E Calculated Values of MTBF

MODEL : HWS300P-24

(1) FEHFH Calculating method

JEITA (RCR-9102, RCR-9102B)DEB st mAIETHEH S TWVET,

TNENDOE T LI, ERBIERLN G 2O, &4 DB L TIRESILET,
Calculated based on part count reliability projection of JEITA (RCR-9102, RCR-9102B).
Individual failure rates Ag is given to each part and MTBF is calculated

by the count of each part.

<EHHA>
MBF=1= 1

P 3 ()
=1

x10° K¢l (Hours)

Aequip : EHEBRMREER (MBS 10CHERET)
Total Equipment Failure Rate (Failure,” 106H0urs)

he i FBORBHBMAICKTTAHER (#1056 )
Generic Failure Rate for The ith Generic Part (Failure,” 106Hours)

Ni i FHORBHSOEE
Quantity of ith Generic Part

n BT RBE SO T — DK
Number of Different Generic Part Categories

1o i BEHORBESICKHTIRET 724 (ng=1)
Generic Quality Factor for The ith Generic Part (ng=1)

(2) MTBF{E MTBF values

Gy : #1 EEZE (Ground, Fixed)

RCR-9102
MTBF = 179.597 KFH (hours)
(AL, MIBFIZZ 7 EEENTE Y ¥ A, )
However MTBF Calculation for FAN isn’t Included.
RCR-9102B

MTBF = 98.218 FEf] (hours)
(AL, MTBFIZZ 7 VI EENTE Y ¥ A, )
However MTBF Calculation for FAN isn’t Included.
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HWS300P

2. WM& T 4L —F 127 Component Derating

MODEL : HWS300P-24

(1) BEHIFH¥: Calculating method

(a) PIESZM Measuring Condition

*AJJ
Input

‘A
Output

: 100, 200VAC * JE IR B 1 50°C
Ambient temperature
24V 12.5A(100%) s BT T D EREERAS T (A)

Mounting method Standard mounting (A)

(b) E{K Semiconductors
TR, HEED) BRI IR O EA IREA R
RRER., 5 RIBELOLEERDEL,

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

(c) IC.##H, =vF o9 —% 1C, Resistors, Capacitors, etc.

JEPEREE, SEFHIRAR, BB 728 | Ml 2 DRI E EENICA>TOET,

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

(d) RIEHEHSIE Calculating method of thermal impedance

(9},_0 _ Tjglr)lz?x}—)Tc 6’]'_1 _ Tj(max) - Tl ;.
max

Tc

Tl

Ta

Pc(max)
(Pch(max))

Tj(max)
(Tch(max))

8j-c
(Bch-c)

8j-1
(6ch-1)

8j-a
(Bch-a)

_ Tj(max)-Ta
Pce(max) J Pc(max)

CTAV =T AL T OMED T — ARE —#RIZ25C
Case Temperature at Start Point of Derating;25°C in general

S TAL =T AT DIES)—RIRE —IT25C
Lead Temperature at Start Point of Derating;; 25°C in general

I TAV =T A T OIMEELABIRE —#i225°C
Ambient Temperature at Start Point of Derating;25°C in general

TRRAL I B(F R NEK

Maximum collector (channel) dissipation

TR KRS A (F Yy R)IRE
Maximum junction (channel) temperature

TR ST R RIS — AET ORI
Thermal impedance between junction (channel) and case

HEE (T RNBY —RETORES
Thermal impedance between junction (channel) and lead

A Ry RS A E TCOENRET

Thermal impedance between junction (channel) and air

DENSEI-LAMBDA R-2



Q) WWHT AL —T47F Component Derating List

HWS300P

minE R Vin = 100VAC Load=100% Ta=50C
Location No.
Ql Tch (max) = 150C 6ch-c = 0.6 ‘C/W Pch (max) = 75W
F20W60C3 Pch=11.7 W ATc=289°C Tc=78.9°C
SHINDENGEN Tch= Tc+ ((Bch-c) x Pch)=859°C
DF.=573%

Q31 Tch (max) = 150C 8ch-c = 0.6 ‘C/W Pch (max) = 75W

F20W60C3 Pch=2.5 W ATc=284°C Te=784C
SHINDENGEN Tch= Tc+ ((6ch-¢) x Pch }=79.9 °C
DF.=533%

Q32 Tch (max) = 150°C fch-c = 0.6 ‘C/W Pch (max) = 75W

F20W60C3 Pch=38 W ATc=29.4°C Tc=794°C
SHINDENGEN Tch= Tc+ ((6ch-¢) x Pch )=81.7°C
DF.=545%

Q103 Tj (max) = 150°C fj-a =250 ‘C/W Pc (max) = 0.5W
2SA1213-Y Pc=24.0 mW ATa=16.7°C Ta=66.7 °C
TOSHIBA Tj= Ta+ ((8j-a) x Pc)=72.7C

DF.=485%
Q201 Tch (max) = 150C Och-a = 125 ‘C/W Pch (max) = 1.0W
2SK1334BY Pch=22.0 mW ATa=13.7°C Ta=63.7C
RENESAS Tch= Ta+ ((8ch-a) x Pch }=66.5°C
D.F. =443 %

Q203 Tj (max) = 150C 8j-a =250 'C/W Pc (max) = 0.5W
2SA1213-Y Pc=30.0 mW ATa=159C Ta=65.9 °C
TOSHIBA Tj= Ta+ ((8j-a) x Pc)=73.4C

D.F. =489 %

Q304 Tj (max) = 150°C 0j-a =250 C/W Pc (max) = 0.5W
2SA1213-Y Pc=90.0 mW ATa=10.7°C Ta=60.7 °C
TOSHIBA Tj= Ta+ ((6j-a) x Pc)=832°C

D.F.=555%

Q308 Tj (max) = 150°C 8j-c = 6.25 ‘C/W Pc (max) = 20.0W
2SA1244-Y Pc=680.0 mW ATc=18.7°C Tc=68.7C
TOSHIBA Tj= T+ ((8j-c) x Pc)=73.0C

D.F.=48.6 %

Q331 Tj (max) = 150°C 0j-a =833 ‘C/W Pc (max) = 0.15W
28C2712-Y Pc=50.3 mW ATa=9.5C Ta=59.5C
TOSHIBA Tj= Ta+ ((8j-a) x Pc)=101.4C

D.F.=67.6 %
D1 Tj (max) = 150°C 8j-c=1C/W
D25XB60 Pd=75 W ATe=421°C Te=92.1C
SHINDENGEN Tj= T+ ((8j-¢) x Pd)=99.6 °C
DF.=664%
D2 Tj (max) = 150C 8j-c=2°C/W
RF2001TA6S Pd=38 W ATc=31.0°C Te=81.0C
ROHM Tj= Tc+ ((8j-c) x Pd )= 88.6 C
D.F.=59.1%
D51-D54 Tj (max) = 150°C 8j-c=1.25C/W
YA865CI15R Pd=28 W ATc=23.1C TI=73.1°C
FUJI ELECTRIC Tj= Tc+ ((8j-c) x Pd)=76.6 C
DF.=51.1%
D101 Tj (max) = 150°C j-1=30 C/W
CRHO1 Pd=19.7 mW ATI=18.0°C T1=68.0 °C
TOSHIBA Tj= T+ ((8j-1) x Pd)=68.6 C
DF.=457%
DENSEI-LAMBDA R-3A




HWS300P

BonE e Vin = 100VAC Load=100% Ta=50C
Location No.
D102 Tj (max) = 150°C 0j-1=30 ‘C/W
CRHO1 Pd=18.7 mW ATI=18.6°C TI=68.6 °C
TOSHIBA Tj= T+ ((8j-1) x Pd)=69.2 °C
D.F.=46.1 %
D203 Tj (max) = 150°C 0j-1=13 ‘C/W
NSU03A60 Pd=44.6 mW ATI=19.9°C TI=69.9 °C
NIHON INTER Tj= T+ ((8j-1) x Pd)=70.5°C
DF.=47.0 %
D204 Tj (max) = 150°C j-1=13 ‘C/W
NSU03A60 Pd=342 mW ATI=22.4°C Tl=72.4°C
NIHON INTER Tj= Tl+ ((6j-) x Pd)=72.8°C
DF.=48.6 %
D301 Tj (max) = 150°C 0j-1=130 C/W
CRHO! Pd=02 W ATI=152°C TI=652°C
TOSHIBA Tj=Tl+ ((8j-) x Pd)=71.2°C
DF.=475%
D331 Tj (max) = 150°C 6j-1=30 ‘C/W
CRHO1 Pd=80.0 mW ATI=8.9°C Tl=58.9°C
TOSHIBA Tj=Tl+ ((6j-1) x Pd)=61.3°C
D.F.=40.9 %
D352 Tj (max) = 150°C fj-a = 833 C/W P (max) = 0.15W
1SS184 Pd=2.0 mW ATa=14.1°C Ta=64.1°C
TOSHIBA Tj= Ta+ ((8j-a) x Pd )=65.8°C
DF.=438 %
D353 Tj (max) = 150°C 9j-1=30 ‘C/W
CRHO1 Pd=02 W ATI=13.6 °C Tl=63.6 °C
TOSHIBA Tj= Tl+ ((6j-1) x Pd )=69.6 °C
DF.=464 %
PC31 Tj (max) = 125C 8j-c = 150 'C/W Pd (max) = 0.15W
PS2581L1 Pd=4.7 mW ATc=15.5°C Te=65.5°C
(LED) Tj= Te+ ((8j-¢) * Pd )= 66.2 °C
NEC DF.=53.0%
PC31 Tj (max) = 125C 8j-c =150 'C/W Pc (max) = 0.15W
PS2581L1 Pc=0.7 mW ATc=155°C Te=65.5°C
(TRANSISTOR) Tj= Tc+ ((8j-c) x Pc)=65.6 C
NEC DF.=525%
PC52 Tj (max) = 125C 8j-c = 150 ‘C/W Pd (max) = 0.15W
PS2581L1 Pd=5.1 mW ATc=14.0°C Te=64.0 °C
(LED) Tj= Te+ ((6j-¢) x Pd)=64.8 °C
NEC D.FE.=51.8%
PC52 Tj (max) = 125°C 8j-c = 150 C/W Pc (max) = 0.15W
PS2581L1 Pc=20.5 mW ATc=14.0°C Te=64.0 °C
(TRANSISTOR) Tj= Tct ((8j-¢) * Pc)=67.1°C
NEC D.F.=537 %
PC331 Tj (max) = 125°C fj-c = 150 C/W Pd (max) = 0.12W
PS2801-1 Pd=7.7 mW ATc=92°C Te=159.2°C
(LED) Tj= Te+ ((Bj~c) x Pd )=60.4 °C
NEC DF.=483 %
PC331 Tj (max) = 125°C 8j-c = 150 ‘C/W Pc (max) = 0.12W
PS2801-1 Pc=13 mW ATc=92°C Te=59.2°C
(TRANSISTOR) Tj= Te+ ((Bj-¢) x Pc)=159.4°C
NEC DF.=475%
SR1 Tj (max) = 125°C 0j-c=3.3 C/W
SMG12C60F Pc=1.0 W ATc=25.3C Te=75.3°C
SANREX Tj= Te+ ((8j-c) x Pc)=78.6 C
D.F. =629 %
DENSEI-LAMBDA R-4A




HWS300P

BinE Vin=200VAC Load = 100% Ta=50C
Location No.
Q1 Tch (max) = 150°C Och-¢c = 0.6 ‘C/W Pch (max) = 75W
F20W60C3 Pch=4.6 W ATc=14.8°C Tc=64.8 C
SHINDENGEN | Tch= Te+ ((6ch-c) * Pch )= 67.6 °C
D.F.=45.0 %

Q31 Tch (max) = 150°C 8ch-c = 0.6 ‘C/W Pch (max) = 75W

F20W60C3 Pch=25 W ATc=28.0C Te=78.0C
SHINDENGEN Tch= Te+ ((8ch-¢) x Pch )=79.5°C
DF.=53.0%

Q32 Tch (max) = 150°C Och-¢c = 0.6 ‘C/W Pch (max) = 75W

F20W60C3 Pch=3.8 W ATe=29.1°C Te=79.1C
SHINDENGEN | Tch=Te+ ((8ch-c) x Pch )= 81.4 °C
DF.=543 %

Q103 Tj (max) = 150°C 9j-a =250 ‘C/W Pc (max) = 0.5W
2SA1213-Y Pc=24.0 mW ATa=12.1 C Ta=62.1°C
TOSHIBA Tj= Ta+ ((8j-a) x Pc)=68.1°C

D.F.=454 %
Q201 Tch (max) = 150°C Och-a =125 ‘C/W Pch (max) = 1.0W
2SK1334BY Pch=22.0 mW ATa=12.7°C Ta= 62.7 C
RENESAS Tch=Ta+ ((6ch-a) x Pch)=65.5C
D.F.=43.6 %

Q203 Tj (max) = 150°C 0j-a =250 ‘C/W Pc (max) = 0.5W
2SA1213-Y Pc=30.0 mW ATa=153°C Ta= 653 C
TOSHIBA Tj= Ta+ ((8j-a) x Pc )=72.8 °C

D.F.=48.5 %

Q304 Tj (max) = 150°C Bj-a = 250 C/W Pc (max) = 0.5W
2SA1213-Y Pc=90.0 mW ATa=9.7°C Ta=59.7 C
TOSHIBA Tj= Ta+ ((8j-a) x Pc )= 82.2°C

D.F.=54.8 %

Q308 Tj (max) = 150°C 8j-c = 6.25 C/W Pc (max) = 20.0W
2SA1244-Y Pc=680.0 mW ATc=18.1C Te=68.1°C
TOSHIBA Tj= Te+ ((8j-c) x Pc )=72.4°C

D.F.=482 %

Q331 Tj (max) = 150°C fj-a = 833 ‘C/W Pc (max) = 0.15W
28C2712-Y Pc=50.3 mW ATa=8.7°C Ta=58.7°C
TOSHIBA Tj= Ta+ ((8j-a) x Pc )= 100.6 °C

D.F.=67.1 %
D1 Tj (max) = 150°C 8j-c=1°C/W
D25XB60 Pd=39 W ATc=21.6"C Te=71.6C
SHINDENGEN | Tj= Te+ ((8j-¢) x Pd)=75.5°C
D.F. =503 %
D2 Tj (max) = 150°C Bj-c =2 C/W
RF2001TA6S Pd=38 W ATe=17.7°C Te=67.7°C
ROHM Tj= Te+ ((8j-¢) x Pd)=75.3 °C
D.F.=50.2 %
D51-D54 Tj (max) = 150°C Bj-c = 1.25 C/W
YA865C15R Pd=28 W ATI=22.5C Ti=72.5°C
FUJI ELECTRIC | Tj= Te+ ((8j-c) x Pd)=76.0 °C
D.F.=50.7 %
D101 Tj (max) = 150°C 0j-1=30 C/W
CRHO1 Pd=19.7 mW ATI=12.8°C Tl=62.8°C
TOSHIBA Tj=Th+ ((8j-1) x Pd )= 63.4 C
DF. =423 %
DENSEI-LAMBDA R-5A




HWS300P

o Vin =200VAC Load = 100% Ta =50C
Location No.
D102 Tj (max) = 150°C 0j-1=30 ‘C/W
CRHO1 Pd=18.7 mW ATI=13.1°C Tl=63.1 °C
TOSHIBA Tj= T1+ ((8j-]) x Pd)=63.7°C
DF. =424 %
D203 Tj (max) = 150°C 8j-1=13 ‘C/W
NSUO03A60 Pd=44.6 mW ATI=192°C TI=69.2 °C
NIHON INTER Tj= Tl+ ((6j-]) x Pd)=69.8 °C
DF.=46.5%
D204 Tj (max) = 150°C 8j-1=13 ‘C/W
NSUO03A60 Pd=34.2 mW ATI=213°C TI=713°C
NIHON INTER Tj= Tl+ ((8j-]) x Pd)=71.7°C
DF.=47.8 %
D301 Tj (max) = 150°C 8j-1=30 ‘C/W
CRHO1 Pd=02 W ATI=142°C TI=64.2°C
TOSHIBA Tj= Tl+ ((8j-)) x Pd)=702°C
DF.=46.8 %
D331 Tj (max) = 150°C 0j-1=130 ‘C/W
CRHO1 Pd=80.0 mW ATI=8.2°C Tl=58.2°C
TOSHIBA Tj= Tl+ ((6j-) x Pd)=60.6 °C
D.F.=404 %
D352 Tj (max) = 150°C fj-a =833 ‘C/W P (max) = 0.15W
188184 Pd=2.0 mW ATa=13.1°C Ta=63.1°C
TOSHIBA Tj= Ta+ ((6j-a) x Pd)=64.8°C
DFE. =432 %
D353 Tj (max) = 150°C 0j-1 =30 ‘C/W
CRHO1 Pd=02 W ATI=12.4°C Tl=62.4°C
TOSHIBA Tj= Tl+ ((6j-1) x Pd)=68.4°C
DF.=45.6 %
PC31 Tj (max) = 125°C Bj-c = 150 "C/W Pd (max) = 0.15W
PS2581L1 Pd=4.7 mW ATc=152°C Te=652°C
(LED) Tj= Te+ ((8j-¢) x Pd )=65.9 °C
NEC DF.=527%
PC31 Tj (max) = 125°C Bj-c = 150 "C/W Pc (max) = 0.15W
PS2581L1 Pc=0.7 mW ATc=152"°C Te=65.2°C
(TRANSISTOR) Tj= Te+ ((6j-¢) x Pc)=65.3°C
NEC DF.=522%
PC52 Tj (max) = 125°C 8j-c = 150 C/W Pd (max) = 0.15W
PS2581L1 Pd=5.1 mW ATc=13.7°C Tc=63.7 °C
(LED) Tj= Te+ ((8j-¢) x Pd )=64.5°C
NEC DF.=51.6%
PC52 Tj (max) = 125°C 9j-c = 150 C/W Pc (max) = 0.15W
PS2581L1 Pc=20.5 mW ATc=13.7°C Tc=63.7°C
(TRANSISTOR) Tj= Te+ ((8j-¢) x Pc)=66.8 °C
NEC DF.=534%
PC331 Tj (max) = 125°C Bj-c = 150 °C/W Pd (max) = 0.12W
PS2801-1 Pd=7.7 mW ATc=8.7°C Te=58.7C
(LED) Tj= Te+ ((8j-¢) x Pd )=159.9 °C
NEC D.F.=47.9 %
PC331 Tj (max) = 125C 8j-c =150 C/W Pc (max) = 0.12W
PS2801-1 Pc=1.3 mW ATc=8.7 °C Tc=58.7°C
(TRANSISTOR) Tj= Te+ ((8j-c) x Pc)=158.9C
NEC DF.=471%
SR1 Tj (max) = 125°C fj-c = 3.3 ‘C/W
SMG12C60F Pe=10 W ATc=20.0 °C Tc=70.0 °C
SANREX Tj= Te+ ((8j~c) x Pc)=73.3 °C
DF.=58.6%
DENSEI-LAMBDA R-6A




3. FERWMIEE EAE

Main Components Temperature Rise AT List

MODEL : HWS300P-24

JE S Measuring Condition

HWS300P

At 7tk
Mounting Method

(BRHEILAS + A)

Mounting A

Mounting B

(Standard Mounting
Method : A) ‘ b
AJIEE
Input Voltage 100VAC
H I BE
Output Voltage 24VDC
i R
Output Current 12.5A
AT Temperature Rise (°C)
HAT A =T 47
Output Derating 10=100%
Ta=50C
e E 5 B4 Bfsr J7 A1 Hefst i ml
Location No. Part name Mounting A Mounting B
Q1 MOS FET 28.9 28.0
Q31 MOS FET 28.4 26.5
Q32 MOS FET 29.4 27.4
D1 BRIDGE DIODE 42.1 ' 39.7
D2 FRD 31.0 30.2
D51-D54 S.B.D 23.1 21.4
SR1 THYRISTOR 253 22.3
A102 CHIP IC 30.0 28.2
A202 CHIP IC 254 23.6
A351 PD 21.3 19.4
T21 TRANS PULSE 12.9 10.4
T31 DRIVE TRANS 15.5 14.1
T32 TRANS PULSE 30.8 28.9
L1 BALUN COIL 274 28.4
12 BALUN COIL 33.7 33.0
L3 CHOKE COIL 443 43.6
L51 CHOKE COIL 42.2 414
C9 E.CAP. 12.3 12.4
C12 E.CAP. 12.3 9.9
C35 E.CAP. 12.3 11.9
C51 E.CAP. 3.8 3.2
C52 E.CAP. 7.4 6.2
C53 E.CAP. 2.4 1.9
C54 E.CAP. 8.0 5.8
DENSEI-LAMBDA



3. FEHWMEE LARE

Main Components Temperature Rise AT List

MODEL : HWS300P-24

BIESZM: Measuring Condition

HWS300P

Mounting A Mounting B
st 7 ik
Mounting Method
(BRHERAT @ A)
(Standard Mounting
Method : A) ,
ATIEE
Input Voltage 200VAC
BT
QOutput Voltage 24VDC
H /B
Qutput Current 12.54
AT Temperature Rise (°C)
HAT V=TT
Output Derating 10=100%
Ta=50C
R & Bt B A 77 11 At 5w
Location No. Part name Mounting A Mounting B
Q1 MOS FET 14.8 13.9
Q31 MOS FET 28.0 26.5
Q32 MOS FET 29.1 274
D1 BRIDGE DIODE 21.6 20.2
D2 F.R.D 17.7 17.0
D51-D54 S.B.D 22.5 21.1
SR1 THYRISTOR 20.0 18.0
Al102 CHIP IC 18.7 17.7
A202 CHIP IC 24.4 22.9
A351 1PD 19.8 18.4
T21 TRANS PULSE 114 9.6
T31 DRIVE TRANS 14.6 13.6
T32 TRANS PULSE 303 28.6
L1 BALUN COIL 9.8 9.5
L2 BALUN COIL 12.1 113
L3 CHOKE COIL 36.5 354
151 CHOKE COIL 42.0 41.1
C9 E.CAP. 10.4 10.4
C12 E.CAP. 8.3 6.7
C35 E.CAP. 11.5 10.8
C51 E.CAP. 4.0 3.3
C52 E.CAP. 7.4 6.0
C53 E.CAP. 2.5 2.2
C54 E.CAP. 8.0 5.6
DENSEI-LAMBDA
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4, BfFo T oY HEEEHMEEE

MODEL : HWS300P-24

At J7m A
Mounting A

Input —»

HWS300P

Electrolytic Capacitor Lifetime

Output

I

Vin=100VAC |

Lifetme (years)

Lifetime (years)
Load Ta= Ta= Ta= | Ta=
40°C | 50°C | 60°C | 70°C
40% 10.0 | 10.0 5.0 2.5
60% 10.0 8.8 4.4 -
80% 10.0 7.7 - -
100% | 10.0 6.6 - -
Vin=200VAC |
Lifetime (years)
Load Ta= Ta= Ta= | Ta=
40°C | 50°C | 60°C | 70°C
40% 10.0 | 10.0 5.2 2.6
60% 10.0 9.4 4.7 -
80% 10.0 8.2 - -
100% | 10.0 7.0 - -

DENSEI-LAMBDA

Lifetime (years)

Conditions Ta 40C; ——
50C: — —.
60°C 1 ----
70C : —— -
12
10 foreeedrenesee S
8 o \\\\ ,,,,,,,,,,,,,,,,,,,,,,,,
6 Lo
4 U S e
3 I . e S SN SN BTN U S
0
20 40 60 80 100
Output current (%)
12 :
L -
8 S S SN ORI S \.\ ,,,,,,,,,,,,,,,,,,
-~
6 U S S SR SR
T e e
2 ;~~ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
0
20 40 60 80 100
Output current (%)
R-9A



4. BfFEo T Y HeEEmEEE Electrolytic Capacitor Lifetime

MODEL : HWS300P-24

HWS300P

A5 B Conditions Ta 40C: ——
Mounting B 50C ¢ oo —.
60C: ~----
nput 70°C : ——-
| Vin=100VAC | 2
— 10 oo -
Lifetime (years) : DN
Load Ta= | Ta= | Ta= | Ta= P N 7777777 \\\\ N
40°C | S0°C | 60°C | 70°C | § ~.
40% 100 | 100 | 52 |26 |2 | . . T
60% | 100 | 92 | 46 - | 5
80% | 100 | 81 | - A =T O R et SV S S A
100% | 10.0 | 6.8 - - :
2 \\" ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
0
20 40 60 80 100
Output current (%)
12
| Vin=200VAC |
10 IR ‘ — U S
Lifetime (years) T~
Load Ta= | Ta= | Ta= | Ta= | . g | ... \\\ ,,,,,,,,,,,,,,
40C | 50°C | 60°C | 70°C | § ~
40% | 10.0 | 10.0 | 54 | 2.7 g 6 |
60% | 10.0 | 9.6 | 4.8 - | 3 S RREE I
80% | 10.0 | 8.6 - S N SSSURRR St S SO S
100% | 100 [ 73 | - - o |
X SR U RN SO U SO RN
0
20 40 60 80 100

Output current (%)

DENSEI-LAMBDA
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5. 77 )—=</LiB Abnormal Test

MODEL : HWS300P-24

(1) FABRZE M Test conditions

HWS300P

Input : 200VAC  Output: 24V 12.5A Ta:R.T.
(2) FABRAE IR Test result
( Da : Damaged )
Test position Test Test result
mode
albjecldje|flgihiI|jlk]]!l
- slslelllzlz| 2|88~ E5]0
No. Location Tefst s|g £1s Z g = g S5 |ClE|E)8 Note
No. point | | O | C,EJ Plals|slglolo &
1A 3 2|2
1 D-S O O O Fuse blown:F1
Fuse blown:F1
2 b-G 10 |0 O Da:Q1,D107,D108
3 G-S ®) O]
7] < D o o
5 S O O
Fuse blown:F1
6 G O 0|0 O Da:Ql
7 D-S O 010
8 D-G |O 010
9 G-S O O
0] ! D o o
11 S O O
12 G @) O
13 D-S O 010
14 D-G |O 0l0
15 ” G-S O O
6] @2 D @ @
17 S O @)
18 G O O
19 DI DC-DC | O O O Fuse blown:F1
20 AC-"+" | O @) O Fuse blown:F1
Fuse blown:F1
21 AK 10O 0|0 O Da:Q1,D107,D108
b2 Fuse blown:F1
22 A-K O 0|0 O Da:Q1,D107,D108
23 D51 A-K O O
Fuse blown:F1
24 C9 - O (ON@®) O Da:D1,SR1,D103,D104
D107,D108
DENSEI-LAMBDA R-11




HWS300P

( Da: Damaged )

Test result

Test position Test
mode
alblcldle|l flg|h|[TI]j|lk]l
~|=|§ S| &%
. v | = Slwl=l2 %l 2a|x o = &8
No. Location Tetst 5|8 E é €12 _ g LS 3|5 g Note
No. point |@ [O G| D a2 Slgle|C|s|el®
o Z | Z
25 A-K O @)
Fuse blown:F1
26 K-G | O o0 o Da:Q1,TFR1,D2
27 G-A O @)
Fuse blown:F1
28 | SRI A o|0 O Da:Q1,TFR1,D2
Fuse blown:F1
29 K O|0 O Da:Q1,TFR1,D2
Fuse blown:F1
30 G O O|0 O Da:Q1,TFR1.D2
31 1-2 O O
32 3-4 O ©)
33 5-6 O O
34 7-8 O @)
o T2 ; o) 1)
36 3 O @)
37 5 O @)
38 7 O O
39 1-3 O O
40 8,9-10,111 O O
2 3 3
] B 1 0 O
42 8,9 O ®)
43 D-S O O]
44 D-G O @)
45 G-S @) @)
1 Q201 D o) O
47 S O O
48 G O O

DENSEI-LAMBDA
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HWS300P

( Da : Damaged )

Test result

Test position Test
mode
albjc|d{e]l flg|lh]I]j|lk]]l
ol e 21818 | Bl 2],
i 2lBlI=sl<el o= ] sl 5
No, | Location Te'st slg| & 2|3 £ | 5 gl =< 38|58 Note
No. point 1@ O = F @17 |B|35]|3|0|S|o|ol
ez Z |z
49 C-E O O
50 B-E O O Da:Q31,Q32
51 B-C |O @)
52 Q202 C O O @) Da:Q31
53 E O O
54 B O ®)
55 C-E ®) O
56 B-E O O O Da:Q31,032
57 B-C |[O O
58 Q203 C @) O O Da:Q32
59 E @) @)
60 B O @)
61 D-S ®) O O Fuse blown:F22
Fuse blown:F22
62 D-CON | O O O Da:A351
Fuse blown:F22
63 A351 CON-S | O O O Da:A351
64 D @) @)
65 S O @)
66 CON O O
67 A-K O Ol0
63 2 Ak o o
69 A-K ) 0|10
4
70 D20 A-K @) O

DENSEI-LAMBDA
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2.5 HALH B0 Kk

Output rise characteristics

24V

HWS300P

Conditions Vin : 85 VAC (A)
100 VAC (B)
200 VAC (©)
265 VAC (D)
Iout : 0%

Ta : 25°C

>

7 O
SR N - o
>

— Vout

— 0V

< Vin

10VDIV |

36V

<« Vout

— OV

< Vin

R

48V

it

{

i il

Hitititiing

<« Vout

«— OV

«— Vin

il

20V/DIV

200ms/DIV

DENSEI-LAMBDA
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HWS300P

7. AR a2l —FekBR Noise Simulate Test
MODEL : HWS300P-24

1) RBRERERCHIES: Test circuit and equipment

;/”\/‘; . Yiab=y ; Load
\ / S:.mulztor N
[ FG_
—
Viab—4—  INS-4320(A) (VAAHBFIERT)
Simulator (Noise Laboratory Co.,LTD)
(2) REXSEMF Test Conditions
- ANTEE : 100, 230VAC c JAREE : OV~2kV
Input voltage Noise level
-HHAEE L RS -fi A : 0°~360°
Output Voltage Rated Phase
- B : 0%, 100% X7y L,
Output current Polarity
- JE PR EE :25°C -HnE—R : Normal
Ambient temperature Mode Common
<V AR : 50ns~1000ns <hUATER : Line
Pulse width Trigger select
(3) HIESZM Acceptable conditions
LEEEE L2 Not to be broken
2HARE T LINE Not to be shut down output
3.EDMBFE OINE No other out of orders

4) FHERFER Test Results

DENSEI-LAMBDA R-15



8. A\EE A B Thermal Shock Test

MODEL : HWS300P-24

TSA-70H-W

(2) HRBREAM: Test Conditions

- R IR A PR A
Ambient Temperature
- BB ARF ]
Test Time
R A7
Test Cycle
-FEENIE
Not Operating

(3) FRBAF1E Test Method

: ESPEC

(1) MEHEHIZF Equipment Used

:-30°C © 85C

+85C

HMEHR

Refer to Dwg.

1100 A7

100 Cycles

-30°C

leycle

HWS300P

30min

30min

FMHREDHE , AR E AN, LR A2V THRBREITS, 100 A7 #12.
HREE2FEFE TICIERKEL ., HHICBER 2V ESRER T4,

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) RBRHFER Test Results

&% OK
AJIEIE Vin: 100VAC 24V
H 7B 10:100% From To
Vo P NLVEE
Ripple voltage mVp-p 2 26
A ’S;g(:ng is/g | mVp-p 121 138
A& MIN \ 23.955 24.054
Line 2.0mV 2.0mV
regulation| MAX \% 23.957 24.056
AMEE] 0% \ 23.959 24.054
Load 4.0mV 2.0mV
regulation| 100% \% 23.955 24.056
2 Pin W 354.3 355.8
Efficiency| Vout \Y% 23.955 84.5% 24.056 84.5%
Tout A 12.5 12.5
FHRRTE - £ Ofh ) BE 2L
Solder condition * etc. OK
DENSEI-LAMBDA
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9. FANM#i#;% 1 Fan Life Expectancy HWS300P

MODEL : HWS300P
1) FHBE4 Part name
9A061254D041 (SANYO DENKI CO.)
(2) HIFrFEfn Life expectancy
AT —IZLDT7 7 BIRO IR HF M T — 2% (FBIFEI0%) ,
o T o HRRIBE R E BT, fig 1ISRT,

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 R A

Life expectancy(years)

—

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

fig 1. 7 7 U HRIRLE R BT
Measuring point of fan exhaust temperature.

‘ B E & T
Air Flow / Measuring point
50mm

KABRIR D WHE TR 2513 10=100% THIAC T T,
The difference between the intake temperature and the exhaust temperature of
the power supply is about 4°C at Io=100%.

DENSEI-LAMBDA R-17



