HWS150A/E_A

RELIABILITY DATA

(SFEMET —&

TDK-Lambda



HWSI150A/E_A

INDEX

PAGE
MTBFFEA#  Calculated Values of MTBE ++eveeeseeesseearaeataeetueeeeesiaeeineennss 3.4
H T AL —T 427 Component DErating ««++«+++++sseesesrnsesmseusuiieunii. 5.9
FHER SRS _FSHE Main Components Temperature Rise /AT List «eecceeeeeeeceeeeces 10-11
BT o HEEF M HEAE  Electrolytic Capacitor Lifetime «««cceeeeeeecereeceeees 12-15
FT )z JLZRER ADNOIMAl TESE #+ v+ reverrrnsesensaeeesnnsessneseeesseeeesaseeenns 16-17
JETNZRER  VIDIration TESt «« v e +evssrrsessseensesenassssesensesisesssssesesesssennenns 18
JARL Il —RERER Noise Simulate Test «++evrereeersseessesssessseetsesisseennenns 19
BNAEFEEZAER  Thermal ShOCk TESE ++ v e e vvresesanseesasseesesneeeetaseeeinsesensseeenns 20

* T LA HWSIS0A/E_AD (7% — 3 =) 13 B O S &R THEZIIVAADET,
AR R T B O 7 AN &% BB e R e Rt 2 R L £ 9,
In the model name HWS150A/E_A, "_(under bar)" is replaced by Hor V,
which indicates the direction of the terminal block.
Test results are not affected by the direction of the terminal block

and have nearly the same characteristics.

B RE, RET =2 THYVET 2 B TORMITTTRFERREZRLET,
PENEL T, LT ORE RIS BHEREXNET,

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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HWS150A/E_A
1. MTBFZ&{E Calculated Values of MTBF

(1) ERELARV RAEHNTEEMTBE  Parts stress reliability prediction MTBF
MODEL : HWS150A-24/E_A

B H ¥ Calculating Method
Telcordia® i3 i AR AT IEF 1) TR HSILTOET,
b Rl L, TNENOEL T LICERARN AEEERE I > TEsn £,
Calculated based on parts stress reliability prediction 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)

<S> MTBF =1 ! x10°
- ) - m H‘ H H
2‘equtp ﬁEZ(NI . lm) %Fﬁ (Hours)
=1

/’i'ssi = /10[' T Tsi Ty

Xequip  EREERHE R (FITs) Total equipment failure rate (FITs = Failures in10” hours)
AGi i H ORI T DA 2 Generic failure rate for the ith part

Toi 1% HOESICKTT DM E T 774 Quality factor for the ith part

Tsi (1% B OEAIKRTHAR AT 774 Stress factor for the ith part

Ty i % HOEEZKTT HIRE T 7274 Temperature factor for the ith part

m BB 0% Number of different part types

N; i % H O OMEEL Quantity of ith part type

g AR DOEREE T 774 Equipment environmental factor

MTBFfE MTBF Values
4t Conditions

- AJJEE : 230VAC HEE, BT : 24VDC, 6.5A (100%)
Input voltage Output voltage & current

“BR¥i7 774 . GB (Ground, Benign) <Ift 5  AEVERUAT A
Environmental factor Mounting method  : Standard mounting A

SR-332,Issue3
MTBE(Ta=25C) = 2.675.247 ¢ (Hours)

MTBF(Ta=40C) = 1.262.072 IEE[H] (Hours)
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HWSI150A/E_A

(2) ¥ REEEMTBF Part count reliability prediction MTBF
MODEL : HWS150A-24/E_A

B H ¥ Calculating Method
JEITA (RCR-9102B) Dt AL TR SN TVET,
ZIENDFREZ LT, FRA IR R D G- 2 DI, £ % OB L > TIRESILET,
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.

<BEHA>

! x10° = - ! x10° ¥l (Hours)

lequip z n; (/?'G Ty )i

i=1

MTBF =

hequp BB (MRS /10005 )
Total Equipment Failure Rate (Failure / 10°Hours)

¥ i3 2 B O REH Ak 32 (Wb / 1000 (H])

Generic Failure Rate for The ith Generic Part (Failure / 10°Hours)

n; ;i 7 H O E b OE %
Quantity of ith Generic Part

n ST REE SO TV — DK

Number of Different Generic Part Categories

nQ 1 & HORBEE I TDmE T 777 (ng=1)
Generic Quality Factor for The ith Generic Part (mg=1)

MTBF/{E MTBF Values
Gy : #1_E. [E7E (Ground, Fixed)

RCR-9102B
MTBF = 243.526 FE (Hours)
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2. AT AL —T 422 Components Derating

MODEL : HWS150A-24/E_A

(1) HEHFEE Calculating Method
(a) WEJTVE Measuring method

HWSI150A/E_A

- Hufst 51k

Mounting method

CREMERRAT - A

Standard mounting : A

 Jo] PHIE BE
Ambient temperature

:50°C

O

- AIEIE
Input voltage

: 100, 200VAC < HJIEE, Ei

Output voltage & current

124V, 6.5A (100%)

(b) -3 (K Semiconductors

=R HEE S BMRPUID B IR DO A SR 2RO I RER  BEA IRE L O s

KOFELT,

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

temperature, power dissipation and thermal impedance.

(c) IC, #&PL, =795 IC, Resistors, Capacitors, etc.

JEIDHIRLEE | SEATRRE, /708 | il 2 DT EHEERNICA S TOET,

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

(d) BMEHIR I 71 Calculating method of thermal impedance

. Tj(max)—Tc . Tj(max)—TI
Oj—c= M fj—1= M
Pj(max) Pj(max)
Tc D TAL—T AT DIEDr— AR —RI225°C
Case Temperature at Start Point of Derating ; 25°C in General
Tl D TAL =T T DIEELY—RIRE  —#%i225°C
Lead Temperature at Start Point of Derating ; 25°C in General
Pjmax) : HKES R (Fyal) Bk
(Pch(max)) Maximum Junction (channel) Dissipation
Tjmax) : RKEAS S (FyoL) 1E
(Tch(max)) Maximum Junction (channel) Temperature
0j-c A R (T v ) D — A TOEKHT
(Bch-c) Thermal Impedance between Junction (channel) and Case
0j-1 D BEG R (T ) 3B — R ETOERHT
(Bch-1) Thermal Impedance between Junction (channel) and Lead

TDK-Lambda
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(2) BT ALV —T4>7F£ Component Derating List

HWSI150A/E_A

% Vin = 100VAC Load = 100% Ta=50°C
Location No.
Q1 Tj (max) = 150 °C 0j-c =0.83 ‘C/W
FMP20N60S1 Pch =274 W ATc=454°C Tc=954°C
FUJIELECTRIC | Tch = Tc + ((8j-c) x Pch )=97.7°C
DF.=651%
Q2 Tj (max) = 150 °C fj-c =2.78 "C/W
TK12A50D Pch=134W ATc=524°C Te =1024°C
TOSHIBA Tch = Te + ((0j-c) x Pch )=106.1°C
DF.=70.7%
Q3 Tj (max) = 150 °C fj-c =2.78 "C/W
TK12A50D Pch = 1.44 W ATc=48.1°C Tc=98.1°C
TOSHIBA Tch = Te + ((0j-c) x Pch )=102.1°C
DF.=68.1%
Q101 Tj (max) = 150 °C fj-c = 625.0 "C/W
2SC3928A Pc =0.1 mW ATc =494°C Tc=994°C
ISAHAYA Tch =Te + ((0j-¢) x Pc)=99.5°C
DF. =663 %
Q104 Tj (max) = 150 °C fj-c = 250.0 "C/W
2SA2167 Pc =132 mW ATc =509°C Te =1009°C
ISAHAYA Tch = Te + ((0j-c) x Pc)=1042°C
DF.=69.5%
DI Tj (max) = 150 °C fj-c =2.0°C/W
KBJ1006G Pd=3.85W ATc =60.5°C Tc =1105°C
LITE-ON Tch = Te + ((0jc) x Pd)=1182°C
DF.=788%
D2 Tj (max) = 150 °C j-c =2.0°C/W
RFUS20TF6S Pd=0.79W ATc=61.1°C Te=111.1°C
ROHM Tch = Te + ((0jc) x Pd)=112.7°C
DF.=751%
D51 Tj (max) = 150 °C fj-c =12°C/W
YG868C15R Pd=173W ATc=522°C Te=1022°C
FUJIELECTRIC | Tch =Tc + ((0j-c) x Pd )=104.3°C
D.F.=69.5%
D52 Tj (max) = 150 °C fj-c=12°C/W
YG868C15R Pd=4.12W ATc =542°C Te =1042°C
FUJIELECTRIC | Tch = Tc + ((8j-c) x Pd )=109.1°C
DFE.=727%
D104 Tj (max) = 150 °C 0j1=30.0 "C/W
CRHO1 Pd =2.8 mW AT1=487°C T1=98.7°C
TOSHIBA Tch =TI+ ((0j-1) x Pd)=98.8°C
DF.=659%
D105 Tj (max) = 150 °C 0j-1=30.0 "C/W
CRHO1 Pd =2.8 mW AT1=50.2°C T1=100.2°C
TOSHIBA Tch = T+ ((0j-1) x Pd )=100.3°C

D.F.=66.9 %

TDK-Lambda

6/20



HWSI150A/E_A

AL =2 Vin = 100VAC Load = 100% Ta=50"C
Location No.
D106 Tj (max) = 150 °C 0j-1=20.0 "C/W
CRS04 Pd =19.2 mW AT1=49.8°C TI=99.8°C
TOSHIBA Tch = Tl+ (0j-1) x Pd )=100.2°C
D.F.=69.8 %
D107 - D109 Tj (max) = 150 °C 0j-1=23.0°"C/W
LNIF60 Pd = 8.6 mW AT1=51.0°C Tl=101.0°C
SHINDENGEN | Tch =TI+ ((0j-)) x Pd )=101.2°C
DF.=675%
D112 - D113 Tj (max) = 150 °C 0j-1=30.0 ‘C/’W
CRHO1 Pd =2.8 mW AT1=52.6°C Tl=102.6°C
TOSHIBA Tch =TI+ (0j-1) x Pd )=102.7°C
DF.=685%
D114 Tj (max) = 150 °C 0j-1=30.0 ‘C’W
CRHO1 Pd =2.1 mW AT1=53.1°C Tl=103.1°C
TOSHIBA Tch =TI+ (0j-1) x Pd )=103.2°C
DF.=688%
7101 Tj (max) = 150 °C 0j-c = 625.0 "C/W
UDZVTE-1713B | Pd = 143 mW ATc =49.0°C Tc=99.0°C
ROHM Tch = Te + ((0j-c) x Pd )=99.9°C
D.F.=66.6%
PC2 Tj (max) = 125 °C 0j-c = 150.0 °C/W
PS2561DL1 Pd =12 mW ATc =40.5°C Tc=90.5°C
(LED) Tch = Te + ((Bj-c) x Pd )=90.7°C
RENESAS DF.=72.6%
PC2 Tj (max) = 125 °C fj-c = 150.0 °C/W
PS2561DL1 Pc =2.1 mW ATc =405°C Tc=90.5°C
(TRANSISTOR) | Tch =Tc + ((0j-¢) x Pc)=90.8°C
RENESAS DF.=72.6%
PD51
SEL2410G Ir = 5.0 mA ATa=238°C Ta=738°C
SANKEN Allowable Ir (max) = 8.0 mA (at Ta = 73.8°C)

DF.=625%
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HWSI150A/E_A

5 Vin = 200VAC Load = 100% Ta=50"C
Location No.
Ql Tj (max) = 150 °C 0j-c =0.83 °C/W
FMP20N60S1 Pch=130W ATc =35.6°C Tc =85.6°C
FUJIELECTRIC | Tch = Tc + ((8j-c) x Pch )=86.7°C
DF.=57.8%
Q2 Tj (max) = 150 °C fj-c =2.78 ‘C/W
TK12A50D Pch=134W ATc =47.1°C Tc=97.1°C
TOSHIBA Tch = Te + ((0j-c) x Pch)=100.8°C
DF.=672%
Q3 Tj (max) = 150 °C fj-c =2.78 "C/W
TK12A50D Pch=144W ATc =43.1°C Tc=93.1°C
TOSHIBA Tch = Te + ((0jc) x Pch )=97.1°C
DF.=64.7%
Q101 Tj (max) = 150 °C fj-c = 625.0 "C/W
2SC3928A Pc =0.1 mW ATc =43.0°C Tc=93.0°C
ISAHAYA Tch = Te + ((0j-c) x Pc)=93.1°C
DF.=621%
Q104 Tj (max) = 150 °C fj-c =250.0 "C/W
2SA2167 Pc =132 mW ATc =454°C Tc=954°C
ISAHAYA Tch =Te + ((8j-¢) x Pc)=98.7°C
DF.=658%
DI Tj (max) = 150 °C 9j-c =2.0°C/W
KBJ1006G Pd =196 W ATc =37.1°C Tc =87.1°C
LITE-ON Tch = Te + ((Bj-c) x Pd)=91.0°C
D.F.=60.7 %
D2 Tj (max) = 150 °C 0j-c =2.0°C/W
RFUS20TF6S Pd =079 W ATc =534°C Te=103.4°C
ROHM Tch =Te + ((0j-c) x Pd)=105.0°C
D.F. =700 %
D51 Tj (max) = 150 °C 0j-c=12°C/W
YG868C15R Pd=173W ATc =479°C Tc=97.9°C
FUJIELECTRIC | Tch = Tc¢ + ((8j-c) x Pd ) =100.0°C
DF.=66.7%
D52 Tj (max) = 150 °C fj-c =12°C/W
YG868C15R Pd=4.12W ATc =499°C Tc=99.9°C
FUJIELECTRIC | Tch =Tc + ((8j-c) x Pd ) =104.8°C
DF.=699 %
D104 Tj (max) = 150 °C 0j-1=30.0 "C/W
CRHO1 Pd =2.8 mW AT1=42.0°C T1=92.0°C
TOSHIBA Tch =TI+ ((0j-)) x Pd)=92.1°C
DF.=614%
D105 Tj (max) = 150 °C 0j-1=30.0 "C/W
CRHO1 Pd =2.8 mW ATI=43.0°C TI=93.0°C
TOSHIBA Tch =TI+ ((0j-)) x Pd)=93.1°C

DF.=62.1%
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HWSI150A/E_A

e Vin = 200VAC Load = 100% Ta=50°C
Location No.
D106 Tj (max) = 150 °C 0j-1=20.0 "C/W
CRS04 Pd = 19.2 mW AT1=442°C TI=942°C
TOSHIBA Tch =TI+ ((0j-]) x Pd )=94.6°C
DF.=63.1%
D107 - D109 Tj (max) = 150 °C 0j-1=23.0°C/W
LN1F60 Pd = 8.6 mW AT1=45.6°C TI=95.6°C
SHINDENGEN Tch =TI+ ((0j-]) x Pd )=95.8°C
DF.=639%
D112 - D113 Tj (max) = 150 °C 0j-1=30.0 "C/W
CRHO1 Pd =2.8 mW AT1=474°C T1=974°C
TOSHIBA Tch =TI+ (0j-]) x Pd )=97.5°C
DF.=650%
D114 Tj (max) = 150 °C 0j-1=30.0 "C/W
CRHO1 Pd =2.1 mW AT1=47.8°C TI=97.8°C
TOSHIBA Tch =TI+ (0j-]) x Pd)=97.9°C
DF.=653%
7101 Tj (max) = 150 °C fj-c =625.0 "C/W
UDZVTE-1713B | Pd =4.54 mW ATc=42.6°C Te=92.6°C
ROHM Tch =Tc + ((0j-¢) x Pd)=954°C
DF.=63.6%
PC2 Tj (max) = 125 °C fj-c = 150.0 "C/W
PS2561DL1 Pd =1.2mW ATc =34.1°C Tc=84.1°C
(LED) Tch = Te + ((0j-c) x Pd )=84.2°C
RENESAS DF.=674%
PC2 Tj (max) = 125 °C fj-c = 150.0 "C/W
PS2561DL1 Pc=2.1mW ATc =34.1°C Tc=84.1°C
(TRANSISTOR) | Tch =Tc + ((8j-c) x Pc)=84.3°C
RENESAS DF.=674%
PD51
SEL2410G Ir =50 mA ATa=213°C Ta=713°C
SANKEN Allowable Ir (max) = 9.2 mA (at Ta = 71.3°C)

D.F.=543%
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HWS150A/E_A
3. FEMRMHIEE _EFE Main Components Temperature Rise AT List

MODEL : HWS150A-24/E_A

(1) HIZEZM Measuring Conditions

Mounting A Mounting B Mounting C Mounting D
Bt ik TB1 TB1

Mounting Method &

TB1

(EHERAT 1 A)
(Standard Mounting : A)

Wit

IRYVAVLY

TB1—"

AJJEE Vin
Input Voltage 100VAC
H )L Vo
Output Voltage 24VDC
i E bR To
Output Current 6.5A(100%)

2) HAIERER Measuring Results

AT Temperature Rise ("C)
HHF v —F 47 To=100 %
Output Derating Ta=50"C Ta=40"C Ta=30"C Ta=30"C
Il e A J5 19 A 517 1A 5 19 1A 5 19
Location No. Part name Mounting A Mounting B Mounting C Mounting D
Ql MOS FET 454 50.1 48.5 54.3
Q2 MOS FET 524 51.1 52.5 67.2
Q3 MOSFET 48.1 473 49.0 62.8
D1 BRIDGE DIODE 60.5 72.6 725 66.4
D2 DIODE 61.1 70.4 65.8 752
D51 DIODE 522 49.6 55.0 66.4
D52 DIODE 54.2 51.1 58.0 752
A101 CHIP IC 50.0 55.8 553 59.6
A102 CHIP IC 49.0 523 53.2 58.9
A201 CHIP IC 342 31.0 44.5 37.7
T1 DRIVE TRANS 434 452 439 539
T2 TRANS 67.9 70.6 70.7 754
L1 BALUN 423 495 59.7 424
L2 BALUN 40.8 55.7 534 493
L3 CHOKE COIL 51.0 65.3 60.6 60.8
L51 CHOKE COIL 50.2 475 56.5 59.1
C6 E.CAP. 38.8 47.2 41.8 522
Cc7 E.CAP. 39.0 39.8 382 52.8
C52 E.CAP. 24.0 21.5 389 21.0
PC2 PHOTO COUPLER 40.5 42.6 46.2 49.0
PD51 LED 23.8 214 40.6 209
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HWSI150A/E_A

(1) HIEZ Measuring Conditions

Mounting A Mounting B Mounting C Mounting D
Buft Hik TB1 TB1
Mounting Method ~
TB1
FRYEIRAT - A ¥
(StanilaTrd Mountinir ‘A) W BOb 0 [
TB1—"
AJJEJE Vin
Input Voltage 200VAC
HEE Vo
Output Voltage 24VDC
HIJ1E R To
Output Current 6.5A(100%)
2) AlE#ER Measuring Results
AT Temperature Rise Co)
HAFqv—F407 To=100 %
Output Derating Ta=50"C Ta=40"C Ta=30"C Ta=30"C
AT B WA J5 1] A J5 18] 71 B 7
Location No. Part name Mounting A Mounting B Mounting C Mounting D
Q1 MOS FET 35.6 39.8 382 432
Q2 MOS FET 471 464 473 524
Q3 MOS FET 43.1 427 43.8 47.9
D1 BRIDGE DIODE 37.1 46.8 469 41.1
D2 DIODE 534 61.4 573 63.8
D51 DIODE 479 46.3 50.6 47.6
D52 DIODE 499 482 537 49.1
A101 CHIP IC 423 48.0 47.0 48.6
A102 CHIP IC 43.0 46.6 469 47.6
A201 CHIP IC 30.4 28.7 40.4 28.6
T1 DRIVE TRANS 38.2 41.0 38.9 45.5
T2 TRANS 64.2 67.8 67.0 70.2
L1 BALUN 26.2 324 38.8 285
L2 BALUN 26.5 387 36.6 352
L3 CHOKE COIL 38.6 51.3 46.6 48.2
L51 CHOKE COIL 44.2 449 522 42.7
C6 E.CAP. 334 41.5 36.1 432
Cc7 E.CAP. 34.1 354 334 434
C52 E.CAP. 20.9 19.7 35.0 18.6
PC2 PHOTO COUPLER 34.1 37.6 40.4 372
PD51 LED 21.3 199 383 19.0

TDK-Lambda 11720



HWSI150A/E_A

4. Bfigo T oY HEEFMEEME Electrolytic Capacitor Lifetime

MODEL : HWSI150A/E_A
ZEr Mt : BARZE4  Cooling condition: Convection cooling

Bt 5 1A A TB1 Conditions Ta 451802 N
Mounting A S
g X CRT—
| 12V |
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 15.2 7.6 20% 20.0 16.4 8.2
40% 20.0 10.0 5.0 40% 20.0 11.8 59
60% 13.7 6.8 3.4 60% 17.4 8.7 4.4
80% 9.0 4.5 - 80% 12.2 6.1 -
100% 5.6 2.8 - 100% 8.0 4.0
20 20 \
16 16 -
| N\ \
z N z <
S 12 - S12 -
= N\ > N
Q AN Q
£ 8 £ 8 S
- e I~ - Tl Y
4 Teesg PR 4 -
0 0
10 40 70 100 10 40 70 100
Output current (%) Output current (%)
24V
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 16.3 8.1 20% 20.0 17.6 8.8
40% 20.0 11.4 5.7 40% 20.0 13.1 6.6
60% 16.3 8.1 4.1 60% 20.0 10.1 5.0
80% 11.4 5.7 - 80% 15.5 7.7 -
100% 8.3 4.2 - 100% 11.7 5.8
20 20
16 - 16 _
Z N\ 4
s12 S12
) '~ o) >
Q N Q
E 8 e N g8 b
154 ~ ~ > AN ~.
b=l Y N = at it
— Fell L — Ssel
4 I - 4
0 0
10 40 70 100 10 40 70 100

Output current (%) Output current (%)

ERCHEE AT, SR R ISAICIV R R LIETHY | H AT AOHLEOREEZD TV EE A,

The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
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MODEL : HWSI150A/E_A

et : HERZEW  Cooling condition: Convection cooling

Bt 518 B L] _— TB1
. W 0O 0N
Mounting B
| 12V |
Vin = 100VAC
Ta Lifetime (years)
Load 30°C 40°C 50°C
20% 20.0 20.0 12.2
40% 20.0 15.3 7.6
60% 19.3 9.7 4.8
80% 11.9 6.0 -
100% 6.7 -
20
\
16 \ R
\
~ N
g 12 :
o \
2 A \ .
Y AN
£ 3 N
2 ~ '
—
4
0
10 40 70 100
Output current (%)
24V
Vin = 100VAC
Ta Lifetime (years)
Load 30°C 40°C 50°C
20% 20.0 20.0 12.4
40% 20.0 16.2 8.1
60% 20.0 10.7 5.3
80% 14.0 7.0 -
100% 9.4 -
20 0
\ \
16 %
N\ )
S 12 - > N
\>) \_ N\
) AN
= :
2 N
—
4
0
10 40 70 100

Output current (%)

HWSI150A/E_A

Conditions Ta 30C: ===--
O
40C: —m—
O
50C: —.—..
Vin = 200VAC
Ta Lifetime (years)
Load 30°C 40°C 50°C
20% 20.0 20.0 13.5
40% 20.0 18.3 9.2
60% 20.0 12.6 6.3
80% 17.0 8.5 -
100% 10.2 -
20 <
\
X 5
16 Y
\
\
S 12 _ N
2 \
- :
£ 3 -
o .
—
4
0
10 40 70 100
Output current (%)
Vin = 200VAC
Ta Lifetime (years)
Load 30°C 40°C 50°C
20% 20.0 20.0 13.5
40% 20.0 19.1 9.5
60% 20.0 13.8 6.9
80% 19.9 9.9 -
100% 14.0 -
20
\
AY
\
16 ™3
\
z
<12 -
L N
Q
£y S
£
—
4
0
10 40 70 100

Output current (%)

bRCHEE AR T, WAL E R OTAICIV R HLIETHY H OO HEORELZZO TRVEE A,

The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
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MODEL : HWSI150A/E_A

HWSI150A/E_A

et : HERZEW  Cooling condition: Convection cooling

A C
Mounting C

| 12V |
Vin = 100VAC
Ta Lifetime (years)
Load 30°C 40°C 50°C
20% 20.0 20.0 11.7
40% 20.0 15.1 7.6
60% 19.5 9.8 4.9
80% 11.5 5.8 -
100% 6.3 -
20
\
\ \
16 :
\
A\
512 -
NS ° AY
Q N\
£ 3 > \\
& N
— N,
4
0
10 40 70 100
Output current (%)
24V
Vin = 100VAC
Ta Lifetime (years)
Load 30°C 40°C 50°C
20% 20.0 20.0 12.5
40% 20.0 18.1 9.1
60% 20.0 12.6 6.3
80% 17.0 8.5 -
100% 11.2 -
20 A)
\
AY
A\
16 =
AY
7 \
g \
o} 12
N
Q
£ s _
& ~
—
4
0
10 40 70 100

Output current (%)

bRCHEE AR T, WAL E R TAICIV R HLETHY, H O T A0 HLED

=+——— 11 Conditions

Ta 30C: - =----
0
40°c: ——
0
50°C: — —-
Vin = 200VAC
Ta Lifetime (years)
Load 30°C 40°C 50°C
20% 20.0 20.0 12.0
40% 20.0 16.4 8.2
60% 20.0 11.1 5.5
80% 14.0 7.0 -
100% 8.0 -
20 -
\
\
16 S
\
~
S12 : .
o) N\ \
Q N \\
% 8 Y
=
—
4
0
10 40 70 100
Output current (%)
Vin = 200VAC
Ta Lifetime (years)
Load 30°C 40°C 50°C
20% 20.0 20.0 13.0
40% 20.0 19.8 9.9
60% 20.0 14.6 7.3
80% 20.0 10.5 -
100% 14.6 -
20 N
\
Al
AY
\
16 -
~
g
g 12 :
> N
Q .
% 8 -
=
—
4
0
10 40 70 100

Output current (%)

WEER GO TBYEY A,

The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
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MODEL : HWSI150A/E_A

et : HERZEW  Cooling condition: Convection cooling

Bufst 751 D
Mounting D TB1
| 12V |
Vin = 100VAC
Ta Lifetime (years)
Load 30°C 40°C 50°C
20% 20.0 20.0 11.7
40% 20.0 13.9 6.9
60% 16.8 8.4 4.2
80% 10.1 5.0 -
100% 5.3 -
20 -
\
\
16 \ S
N
z .
< AY
5} 12 N
Q \\
\ \
% 8 -
}h AY
— ~
4
0
10 40 70 100
Output current (%)
24V
Vin = 100VAC
Ta Lifetime (years)
Load 30°C 40°C 50°C
20% 20.0 20.0 12.4
40% 20.0 16.0 8.0
60% 20.0 10.1 5.0
80% 12.7 6.3 -
100% 8.1 -
20 \
\
\
\
A\
16 .
\
A
~~ \
£12 :
Y N,
o N N
% 8 N
=1
—
4
0
10 40 70 100

Output current (%)

HWSI150A/E_A

Conditions Ta 30C: ====--
40°C: ——
50°C: —.—..

Vin = 200VAC
Ta Lifetime (years)
Load 30°C 40°C 50°C
20% 20.0 20.0 13.0
40% 20.0 17.6 8.8
60% 20.0 11.6 5.8
80% 14.5 7.2 -
100% 7.6 -
20 \ 3
‘\
16 *
\i
@ \
S \
512 < A\
2 : \
N
Q \
= - N
& N,
=
4
0
10 40 70 100
Output current (%)
Vin = 200VAC
Ta Lifetime (years)
Load 30°C 40°C 50°C
20% 20.0 20.0 13.1
40% 20.0 18.6 93
60% 20.0 12.9 6.5
80% 18.4 9.2 B
100% 12.2 -
20 <
\
AY
\
16 \
\
g 12 <
e}
Q
£ 8 :
5 o
&=
—
4
0
10 40 70 100

Output current (%)

bRCHEE AR T, WAL E R OTAICIV R HLIETHY H OO HEORELZZO TRVEE A,

The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
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HWS150A/E_A
5. 77 /)—</L#B Abnormal Test

MODEL : HWS150A-24/E_A

(1) FRBRSM Test Conditions
Input : 265VAC  Output : 24V, 6.5A  Ta: 25°C

(2) FEER Test Results
(Da : Damaged )

Test position et Test result
mode
a|bfc|d|le|f|lg|h|T[j]lk|]l
=
v A& %
O|O|H <
- . | B R N
No. | #No. | sty | 2 | L [T ||\ B e [ S
[ I I - I I = S o || 72
Ll | P | P | L fit
t7
< | § ER R
Location Test Sl 5o 2z ! é & E g %D &
) a = o | = S | © s | = Q
No. point B |o|& c% 5 VE) 3 g Q ° :; g Note
1 Q1 D-S O |0 O Da : D101
2 D-G O ol 0O O Da:Q1,D101
3 G-S o o VARSI
Power factor low
NIRRT
4 D
Power factor low
AE SN
J S O O Power factor low
6 G O o0 O Da:Q1,D101
7 Q2 D-S O O
8 D-G O O
9 G-S O )
10 D O O
11 S @) ©)
12 G ©) O
13 Q3 D-S O O
14 D-G O )
15 G-S O )
16 D O ©)
17 S O O
18 G O O
19 C6 ©) O O
T
2 O O Power factor low
21 C52 O (0] K6)
%
22 o) o u’ﬂ)’])/. j(
Output ripple increase
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HWSI150A/E_A

(Da: Damaged )

Test position Test Test result
mode
a|blc|dfe|[f|lg|[h|[T[j|k]|]1
=
V| =|olo|m|Z|=
No. | ##No. | BT | | ; f fﬁ Rl v]|c|n|k]e AL
e | 2R % N +E zlplp H‘ﬁ VA ﬁ'ﬂ
N W L
~|=| & 5| %
Location Test E168| e 2|z 3 2|2 % § E
. Sl alE g 5| 8| g - |5 5 Note
No. point |@B |O|F|[S[R|A|8|5]|¢g o 3
23 DI AC-AC | O ©) ®)
24 DC-DC | O O @)
25 AC-DC | O ©) ©)
26 AC O ©)
27 DC O @)
28 D2 A-K ©) 0|0 O Da:Ql
29 A/K ©)] 0|0 O Da :Ql
ol ™ | .« |o o [FIXERBIF
Hiccup
31 A/K O @)
32 D52 A-K O @)
3 A/K o o F'EEJ.K%%T}E@M@
Hiccup
34 D107 A-K O @)
35 A/K O @) I]\jj?éjﬁ%m
nput power increase
36 D109 A-K O @)
VAL WAk Wl
37 AK O O Input power increase
38 Tl 1-2 @) ®)
39 6-7 O @)
40 1/2 O @)
41 6/7 O ©)
42 T2 12 o o F'ajﬁz%éﬁ%@ﬂ’ﬁ
Hiccup
43 4-6 O ©)
44 9,10-11,12] O O
46 1/2 O O
47 4/6 ©) @)
48 9,10/11,12 @) ®)
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. IEEhEBR Vibration Test
MODEL : HWS150A-24/E_A

(1) #EEIFRERFELH Vibration Test Class
75 | IR B A A 3% Frequency variable endurance test

(2) FAREAEBEEE Equipment Used

EMIC (#f) EM2201
EMIC CORP.

(3) BrZAE Test Conditions

o JEB AR : 10 - 55Hz - KRBT
Sweep frequency Direction

o 35 [ HF[H] : 105 [ o PRBRIRFH]
Sweep time 1.0min Sweep count

o T . & 19.6m/s” (2G)
Acceleration Constant

4) #BR5H= Test Method

A b+
Input and output

: XY, Z

LR

HWSI150A/E_A

11RF[H

1 hour each

X terminal
HRB I 1] ; IRE B
Direction Vibrator

(5) HIESM Acceptable Conditions

LA L2
Not o be broken.
2. 5B 1% D H N B D7

No abnormal output after test.

(6) REAFER Test Results
A% OK

TDK-Lambda
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HWS150A/E_A
7. JAR 2L —hRBR Noise Simulate Test

MODEL : HWS150A-24/E_A

(1) HEREIE KL OHIESS Test Circuit and Equipment

L +V
TRl —H LR A far
Simulator D.U.T. Load
FG N L v

2al—#  INS-AX2-450TH (/A AHFSEHT)
Simulator (Noise Laboratory Co.,LTD)

(2) HBRZAE Test Conditions

« ATEE : 100, 230VAC o JAREE : 0-2kV
Input voltage Noise level
- HEE . TEAE * FH : 0-360 deg
Output voltage Rated Phase
« )T : 0%, 100% . ik D -
Output current Polarity
o JE DHIEEE : 25°C - FUME—F aEr v
Ambient temperature Mode Common, Normal
o VARG : 50 - 1000ns o FUT R : Line
Pulse width Trigger select

(3) HIFESM: Acceptable Conditions

LR, 5%% B2 EEDLEB DR

The regulation of output voltage must not exceed 5% of initial value during test.
2. 7B R O I IE DR L TR

The output voltage must be within the regulation of specification after the test.
3B DTN

Smoke and fire are not allowed.

4) RBFER Test Results
A% OK
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HWS150A/E_A
8. BEEEABEX Thermal Shock Test

MODEL : HWS150A-24/E_A
1) FEHGPEEREE Equipment Used (Thermal Shock Chamber)

ESPEC(#f) #¢  TSA-72EH
ESPEC CORP.

(2) #BrZAE Test Conditions

y ; o o Icycle

o U AL . 40C & 85C Y

Ambient Temperature +85°C —
o BRI : MZ 30min

Test Time Refer to figure.
o B A7 : 100 YA 7L —

Test Cycle 100 Cycles
- B o

Not Operating 30min

3) #Br 5= Test Method

WIHITAE D%, Rl 2B I AdL, ERRY A7 TREREAT), 100942711212, HEa a2 IR
I TS IRFRRE L . HIC R D W FEE2 R 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) HFESM Acceptable Conditions
REE% OH IR E N E

No abnormal output after test.

(5) HEFER Test Results
A% OK
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