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R Terminology used
FG +eeee-- TV —AL7 5K Frame GND

< FEMERBIL. RET—ZTHY ., 2 ToRNL, I ZIZREREEE R LET
TENE L CZOEITENME BE ZBENET,

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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HWS1500

1. MTBF# 5 Calculated values of MTBF
(1) AR AREHTIEMTBF  Parts stress reliability projection MTBF
MODEL : HWS1500-24
HFHH# Calculating Method

Telcordia® i A b U AEMTIEF) TR SN TWET,

R R AT, ENENDELZ LICERAN AL ERE L > TRESILET,
Calculated based on parts stress reliability projection of Telcordia (*1).

Individual failure rate Agg 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)

<HHA> 1 {
MTBF = = % 10° K¢ (Hours)

m

le‘quip 7[E Z (Nl ) /’Lssi)

i=l1

ﬂ’ssi = ﬂ’Gi “Toi " Tsi Ty

Aequip AR =R (FITs) Total equipment failure rate (FITs = Failures in10’ hours)

Aai 1% H O35 55 fE . Generic failure rate for the ith part
Qi T HOE M THE T 724 Quality factor for the ith part

Tg; 1175 H O MIZKFHAN AT 774 Stress factor for the ith part

Ty 1 % H O AR 7274 Temperature factor for the ith part
m B2 D5 OF Number of different part types

N, 1% HOE S OE%L Quantity of ith part type

T FEZROEREE” 774 Equipment environmental factor

MTBF{&E MTBF Values

Z&{F Conditions

- NJJERE : 230VAC )R, BT 24VDC, 70A (100%)
Input voltage Output voltage & current

“BREE777% : GB (Ground, Benign) - 5 EVERAT A
Environmental factor Mounting method : Standard mounting A

SR-332,Issue3
MTBF(Ta=25C) = 1,152,309 EfH] (Hours)

MTBF(Ta=40C) = 615,968 FEfH (Hours)
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HWS1500

(2) EdhREIEMTBF Part count reliability projection MTBF

MODEL : HWS1500-24

B H 5 Calculating Method

JEITA (RCR-9102 , RCR-9102A) OBt ik TR SN TWET,

ZNENDOEG T &, BEEERL NEZ B, L2 ORI > TRESNET,
Calculated based on part count reliability projection of JEITA (RCR-9102 , RCR-9102A).
Individual failure rates A  is given to each part and MTBF is calculated by the count of each part.

B>
MTBF=—1 — ! x10° W[ (hours)
2@ uij c
" ZNi (2G77:Q );
i=1

Aequip 1 EFEERHIESR (SR 10°W )

Total equipment failure rate  (Failure,” 10°hours)

A e i BB ORBE S D bR (b 10°85R)

Generic failure rate for the i th generic part (Failure 10°hours)

Ni L H ORJEED L Ol %K
Quantity of i th generic part

n D RIS TZREE O T Y — DR
Number of different generic part categories

7o D FHORBEMIGT2MET 778 (7 4=1)
Generic quality factor for the i th generic part (7 ,=1)

MTBFfE MTBF Values

Gy : #1 EfEE (Ground, Fixed)

RCR-9102
MTBF = 87,292 If#]  (hours)
(fAL, MTBFIZZ 7 VT EENTEY EHA, )
However MTBF Calculation for FAN isn’t included.
RCR-9102A

MTBF = 43,751 ¥l (hours)
(fEEL. MTBFIZZ7 7 V& ENTEY A, )
However MTBF Calculation for FAN isn’t included.
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HWS1500

2.85T 4 V—7 47 Component derating
MODEL : HWS1500-24
(1) HH 5% Calculating method

(a) WESM: Conditions

« A7 : 100VAC - JE PHIRBE : 50C
Input 200VAC Ambient temperature
- ) 100VAC - M7 ik L BRYEIRLLE (A)
Output  : 24V 65A(100%) Mounting method Standard mounting (A)
200VAC
: 24V 70A(100%)

(b) (K  Semiconductors

=X, HEESD. BMRH L D BREBOES ML 2 RO R RERK .. A RILE & Ok
KDFE LT,

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

(c) IC, #&HL, =7 ¥ —% IC, Resistors, Capacitors, etc.

JAPRIREE, FEATIRAE, HEEI 2 L 2 OMEITBEGEHEENICA > T E T,

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

(d) EMEPLHEH F¥E  Calculating method of thermal impedance

0 c= Tjmax) - Te Oi-a= Tjmax) - Ta ﬂj-l:Tj(maX)_Tl
P c(max) Pc(max) Pc(max)
T. CTA V=T A T OREDL T - ZIRE —#&IZ25C
Case temperature at start point of derating ; 25°C in general
T, T A V=T 4 T OWRE D EIRE  —#&i225C
Ambient temperature at start point of derating ; 25°C in general
T, CTA V=T 4 DMEDLY — FIRE —iI225C
Lead temperature at start point of derating ; 25°C in general
Pc(max) . %j(:' 1/7 &(7‘?*/1/)?5\9%
(P chmax)) Maximum collector(channel) dissipation
Tj(max) : %k%é\lﬁ{ﬁlg
(Tengmax)) Maximum junction(channel) temperature
;.. AR — A E TOBRE
(0 -0 Thermal impedance between junction(channel) and case
0.4 DR R D AP E T OBEHT
Thermal impedance between junction and air
g ARG Y — FETOEEG

j-1
Thermal impedance between junction and lead
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HWS1500

(2) #ET 4 L—7 4 7&K Component derating list
i Vin = 100VAC Load=100%  Ta=50C
Location No.
Q1-Q4 Tchmax = 150 C, Och-c= 0.6 °C/W, Pch(max)= 208 W
SPP20N60C3 Pch= 9.63 W, ATc= 424 C, Tc= 924 °C
INFINEON Tch=Tc+((0ch-c)xPch)y= 982 °C
DF.= 655 %
Q106 Tjmax= 150 C, fj-a= 250 C/W, Pc(max)= 500 mW
2SA1213-Y Pc= 340 mW, ATa= 342 C, Ta= 842 C
TOSHIBA | Tj=Ta+((0]-a)x Pc)= 927 C
DF.= 618 %
Q201-Q204 Tchmax = 150 C, O ch-c= 0.6 °C/W, Pch(max)= 208 W
SPP20N60C3 Pch= 8.64 W, ATc= 341 C, Tc= 84.1 C
INFINEON Tch=Tc+((0ch-c)xPch)y= 893 °C
DF.= 595 %
Q301,Q302 Tjmax= 150 °C, 0j-a= 250 C/W, Pc(max)= 500 mW
2SA1213-Y Pc= 59.3 mW, ATa= 318 C, Ta= 81.8 C
TOSHIBA | Tj=Ta+((0]-a)x Pc)= 96.6 C
DF.= 644 %
Q303,Q304 | Tjmax= 150 C, fja= 250 C/W, Po(max)= 500 mwW
2SA1213-Y Pc= 72 mW, ATa= 246 C, Ta= 74.6 °C
TOSHIBA | Tj=Ta+((0]-a)x Pc)= 764 °C
D.F.= 509 %
Q305,Q306 | Tjmax= 150 C, fja= 250 C/W, Po(max)— 500 mwW
2SA1213-Y Pc= 59.3 mW, ATa= 334 C, Ta= 83.4 C
TOSHIBA | Tj=Ta+((0]-a)x Pc)= 982 C
D.F.= 655 %
Q307,Q308 | Tchmax = 150 C f ch-a= 250 ‘C/W, Pch(max)- 500 mW
2SK2992 Pch= 100 mW, ATa= 256 C, Ta= 75.6 C
TOSHIBA | Tch=Ta+ ((0ch-a)x Pchy= 100.6 °C
DF.= 67.1 %
Q701 Tchmax = 150 C, 0 ch-c= 6.25 C/W Pch(max)= 20 W
2SK2865 Pch= 0.69 W ATc= 322 C, Tc= 822 C
TOSHIBA Tch=Tc+((0ch-c)xPch)y= 865 C
D.F.= 57.7 %
Q908 Tjmax= 150 C, 0ja= 250 C/W, Pc(max)= 500 mW
2SA1213-Y Pc= 151 mW, ATa= 104 C, Ta= 60.4 °C
TOSHIBA | Tj=Ta+((0]-a)x Pc)= 982 C
D.F.= 655 %
D1,D2 Tjmax= 150 C, Ojc= 15 C/W,
RBV-2506 Pd= 16.1 W, ATc= 420 C, Tc= 92.0 C
SANKEN  |Tj=Tc+(0j-c)xPd)y= 1162 C
DF.= 775 %
D3,D4 Tjmax= 175 C, Ojc= 1.7 C/W,
SDT12S60 Pd= 527 W, ATc= 212 °C Tc= 712 °C
INFINEON | Tj=Tc+((0]-c) x Pd)= 802 °C
D.F.= 458 %
D312 Tjmax= 150 C, 0j1= 23 C/W,
DI1FL20U Pd= 17.0 mW, ATl= 194 °C Tl= 69.4 °C
SHINDENGEN | Tj =TI+ ((6]-1) x Pd) = 698 C
DF.= 465 %
TDK-Lambda R -4




HWS1500

el Vin = 100VAC Load = 100% Ta=50°C
Location No.
D401-D412 | Tjmax= 150 C, 0j-c= 15 C/W,
ESAD92-02 [Pd= 438 W, ATc= 332 °C, Tc= 832 C
FUJIELEC. |Tj=Tc+((0]-c)xPd)= 89.8 C
DF.= 599 %
D701 Tjmax= 150 C, 9j-1= 23 C/W,
DIFL20U Pd= 930 mW, ATI= 239 C, TI= 739 °C
SHINDENGEN [ Tj=TI+((6j-1)x Pd)= 76.0 C
DF.= 507 %
D706 Tjmax= 150 C, 9j-1= 100 C/W,
UO0SNU44 Pd= 500 mW, ATI= 252 C, TI= 752 C
TOSHIBA Tj=TI+((0j-1)xPd)= 802 C
DF.= 5.5 %
D900 Tjmax= 150 C, 9j-1= 23 C/W,
DIFL20U Pd= 1640 mW, ATl= 422 C, TI= 922 C
SHINDENGEN [ Tj=TI+((6j-1)x Pd)= 96.0 C
DF.= 640 %
PC700 Tjmax= 125 TC, 0j-c= 150 C/W, Pd(max)= 150 mW
PS2561L1 Pd= 85 mW, ATc= 59 °C, Tc= 559 C
(LED) Tj=Tc+((0]-c)xPd)= 572 C
NEC DF.= 458 %
PC700 Tjmax= 125 C, 0j-c= 150 C/W, Pc(max)= 150 mW
PS2561L1 Pc= 2.6 mW, ATc= 59 C, Tc= 559 C
(TRANSISTOR) |Tj=Tc+((0j-c)x Pc)= 563 C
NEC DF.= 450 %
PC702 Tjmax= 125 C 0j-c= 150 C/W, Pd(max)= 150 mW
PS2561L1 Pd= 33 mW, ATc= 3.6 C, Tc= 536 C
(LED) Tj=Tc+((0]-c)xPd)= 541 C
NEC DF.= 433 %
PC702 Tjmax= 125 C, 0j-c= 150 C/W, Pc(max)= 150 mW
PS2561L1 Pc= 1.5 mW, ATc= 3.6 C, Tc= 536 C
(TRANSISTOR) |Tj=Tc+((0j-c)x Pc)= 538 C
NEC DF.= 430 %
PC703 Tjmax= 125 C, 0j-c= 150 C/W, Pd(max)= 150 mW
PS2561L1 Pd= 48 mW, ATc= 2.6 C, Te= 526 C
(LED) Tj=Tc+((0]-c)xPd)= 533 C
NEC DF.= 426 %
PC703 Tjmax= 125 C, 0j-c= 150 C/W, Pc(max)= 150 mW
PS2561L1 Pc= 04 mW, ATc= 2.6 C, Te= 526 C
(TRANSISTOR) |Tj=Tc+((0j-c)xPc)= 527 °C
NEC DF.= 422 %
PD900
MPG4361F  |Iz= 42  mA, ATa= 13 C, Ta= 513 C
STANLEY Allowable Ig(max)= 163 mA (atTa= 513 C)
DF.= 258 %
TDK-Lambda R-5




3) ®WT 4 L —T 1 7% Component derating list

HWS1500

s

. Vin=200VAC Load = 100% Ta=50C
Location No.
Q1-Q4 Tchmax = 150 C, Och-c= 0.6 °C/W, Pch(max)= 208 W
SPP20N60C3 Pch= 524 W, ATc= 202 C, Tc= 70.2 C
INFINEON Tch=Tc+((0ch-c)xPch)y= 733 °C
DF.= 489 %

Q106 Tjmax= 150 C, fj-a= 250 °C/W, Pc(max)= 500 mW
2SA1213-Y Pc= 340 mW, ATa= 358 TC, Ta= 85.8 C
TOSHIBA | Tj=Ta+((0]-a)x Pc)= 943 °C

DF.= 629 %
Q201-Q204 Tchmax = 150 C, Och-c= 0.6 °C/W, Pch(max)= 208 W
SPP20N60C3 Pch= 985 W, ATc= 381 TC, Tc= 88.1 C
INFINEON | Tch=Tc+ ((fch-c)x Pchy= 940 C
DF.= 627 %
Q301,Q302 | Tjmax= 150 C, 0ja= 250 ‘C/W, Pc(max)= 500 mW
2SA1213-Y Pc= 59.3 mW, ATa= 338 TC, Ta= 83.8 C
TOSHIBA | Tj=Ta+((0j-a)xPc)= 98.6 C
D.F.= 65.7 %
Q303,Q304 | Tjmax— 150 C, fja= 250 ‘C/W, Pc(max)= 500 mW
2SA1213-Y Pc= 72 mW, ATa= 265 C, Ta= 76.5 C
TOSHIBA | Tj=Ta+((6j-a)xPc)= 783 C
DF.= 522 %
Q305,Q306 | Tjmax= 150 C, ja= 250 ‘C/W, Pc(max)= 500 mW
2SA1213-Y Pc= 59.3 mW, ATa= 353 C, Ta= 853 C
TOSHIBA | Tj=Ta+((0]-a)x Pc)= 1001 °C
D.F.= 66.7 %
Q307,Q308 Tchmax = 150 °C 0 ch-a= 250 °C/W, Pch(max)= 500 mW
2SK2992 Pch= 100 mW, ATa= 274 C, Ta= 77.4 C
TOSHIBA | Tch=Ta+ ((0ch-a)xPchy= 1024 C
D.F.= 683 %
Q701 Tchmax = 150 C, 0 ch-c= 625 ‘C/W Pch(max)= 20 W
2SK2865 Pch= 0.69 A\ ATc= 314 C, Tc= 81.4 C
TOSHIBA Tch=Tc+((0ch-c)xPch)y= 857 °C
DF.= 57.1 %

Q908 Tjmax= 150 C, Oja= 250 C/W, Pc(max)= 500 mW
2SA1213-Y Pc= 151 mW, ATa= 98 C, Ta= 59.8 C
TOSHIBA | Tj=Ta+((6j-a)xPc)= 97.6 C

D.F.= 65.1 %

D1,D2 Tjmax= 150 C, 0j-c= 1.5 C/W,

RBV-2506 Pd= 6.4 W, ATc= 249 C, Tc= 749 C
SANKEN Tj=Tc+((0j-c)xPd)= 845 T
DF.= 563 %

D3,D4 Tjmax= 175 C, 0j-c= 1.7 C/W,

SDT12S60 Pd= 585 W, ATc= 188 C Tc= 68.8 C
INFINEON  |Tj=Tc+((0j-¢) xPd)= 787 C
D.F.= 450 %
D312 Tjmax= 150 C, 0j-1= 23 C/W,
DI1FL20U Pd= 17.0 mW, ATl= 206 C TI= 70.6 C
SHINDENGEN | Tj =TI+ ((6]-1) x Pd) = 710 C
DF.= 473 %
TDK-Lambda R-6
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R n

. Vin =200VAC Load = 100% Ta=50C
Location No.
D401-D412 | Tjmax=_ 150 C, fjc= 15 C/W,
ESAD92-02 Pd= 4.71 W, ATc= 350 C, Tc= 85.0 C
FUJIELEC. |Tj=Tc+((0]-c)xPd)= 921 C
DF.= 614 %
D701 Tjmax=_ 150 C, 0= 23 C/W,
DI1FL20U Pd= 93.0 mW, ATl= 239 C, Tl= 73.9 C
SHINDENGEN | Tj =TI+ ((0]-1) x Pd) = 760 °C
D.F.= 50.7 %
D706 Tjmax=_ 150 C, 0= 100 C/W,
UO5NU44 Pd= 50.0 mW, ATl= 238 C, Tl= 73.8 C
TOSHIBA [ Tj=TI+((0j-1)x Pd)= 788 C
D.F.= 525 %
D900 Tjmax=_ 150 C, 0= 23 C/W,
D1FL20U Pd= 164.0 mW, ATl= 414 C, Tl= 914 C
SHINDENGEN | Tj =TI+ ((0]-1)x Pd) = 952 °C
D.F.= 635 %
PC700 Tjmax= 125 TC, Oj-c= 150 C/W, Pd(max)= 150 mW
PS2561L1 Pd= 8.5 mW, ATc= 51 C, Tc= 551 C
(LED) Tj=Tc+((0]-c)xPd)= 564 C
NEC D.F.= 451 %
PC700 Tjmax= 125 C, Oj-c= 150 °C/W, Pc(max)= 150 mW
PS2561L1 Pc= 26 mW, ATc= 51 C, Tc= 551 C
(TRANSISTOR) | Tj=Tc+((0]-c)x Pc)= 555 °C
NEC DF.= 444 %
PC702 Tjmax= 125 C Oj-c= 150 C/W, Pd(max)= 150 mW
PS2561L1 Pd= 3.3 mW, ATc= 29 C, Tc= 529 C
(LED) Tj=Tc+((0]-c)xPd)= 534 C
NEC D.F.= 427 %
PC702 Tjmax= 125 C, Oj-c= 150 °C/W, Pc(max)= 150 mW
PS2561L1 Pc= 1.5 mW, ATc= 29 C, Tc= 529 C
(TRANSISTOR) | Tj=Tc+((0]-c)x Pc)= 531 °C
NEC D.F.= 425 %
PC703 Tjmax= 125 C, Oj-c= 150 C/W, Pd(max)= 150 mW
PS2561L1 Pd= 48 mW, ATc= 44 C, Tc= 544 C
(LED) Tj=Tc+((0]-c)xPd)= 551 °C
NEC D.F.= 44.1 %
PC703 Tjmax= 125 T, Oj-c= 150 °C/W, Pc(max)= 150 mW
PS2561L1 Pc= 0.4 mW, ATc= 44 C, Tc= 544 C
(TRANSISTOR) | Tj=Tc+((0]-c)x Pc) = 545 °C
NEC D.F.= 436 %
PD900
MPG4361F Ir= 42 mA, ATa= 1.0 C, Ta= 51.0 C
STANLEY Allowable Ig(max)= 164 mA (atTa= 51.0 C)
D.F.= 256 %
TDK-Lambda R-7
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JEEHMIEE LFHME  Main components temperature rise AT list
MODEL : HWS1500-24

- JI7ELH:  Conditions

(GY) (B) ©) ©)

Hu At 5 ik
Mounting method

(FRHEMUAT:(A))
( Standard mounting
method:(A) )

e
d=
lCng?]

L= 4
SRS S——o e
[ et Y

ANJIEE 100
Input voltage (VAC)
HEE 24
Output voltage (VDC)
[SEgy=y
H ) B 65

Output current (A)

+ AT temperature rise (C)
AT v—T 17
Output derating lo =100%
Ta=50C
IS HILES I 511 I 5711 Ut J5 1) WAt Ji1a)

Location No. Parts name Mounting A Mounting B Mounting C Mounting D
D1,D2 BRIDGE DIODE 42.0 41.3 42.6 41.2
D3,D4 Sic DIODE 21.2 21.9 22.1 21.0
D401-D412 LLD 33.2 324 34.0 328
L3 CHOKE 36.1 36.4 37.6 36.0
L401 CHOKE COIL 37.3 38.5 39.7 38.4
Q1-Q4 MOS FET 42.4 42.3 43.8 41.2
Q701 CHIP MOS FET 32.2 31.4 34.0 30.5
Q201-Q204 MOS FET 34.1 33.0 34.9 33.7
R201,R202 RESISTOR 41.2 41.0 42.4 41.8
T201 TRANS PLUSE 47.6 50.5 51.1 51.4
T202 CURRENT TRANS 24.5 24.5 25.9 24.5
T700 TRANS PLUSE 17.3 16.4 18.1 15.9
TH101 CHIP POSISTOR 22.5 23.4 24.8 22.3
TH201 THERMAL SENSOR 34.0 32.8 34.6 33.2
PCB PCB 35.7 354 36.6 35.9
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MODEL : HWS1500-24

« JIELH:  Conditions

HWS1500

Hu At 5 ik
Mounting method

(FRHEMUAT:(A))
( Standard mounting
method:(A) )

(GY)

(B)

©)

©)

ANJIEE 200
Input voltage (VAC)
HEE 24
Output voltage (VDC)
[SEgy=y
H ) B 20

Output current (A)

+ AT temperature rise (C)

HAT 4 v—F 47

Output derating lo =100%
Ta=50C
W HIELES I 711 I 511 Ut J5 1) I 511

Location No. Parts name Mounting A Mounting B Mounting C Mounting D
D1,D2 BRIDGE DIODE 24.9 24.2 25.5 24.1
D3,D4 Sic DIODE 18.8 19.5 19.7 18.6
D401-D412 LLD 35.0 34.2 35.8 34.6
L3 CHOKE 24.1 24.4 25.6 24.0
L401 CHOKE COIL 40.3 41.5 42.7 41.4
Q1-Q4 MOS FET 20.2 20.1 21.6 19.0
Q701 CHIP MOS FET 31.4 30.6 33.2 29.7
Q201-Q204 MOS FET 38.1 37.0 38.9 37.7
R201,R202 RESISTOR 44.9 447 46.1 45.5
T201 TRANS PLUSE 53.6 56.5 57.1 57.4
T202 CURRENT TRANS 26.4 26.4 27.8 26.4
T700 TRANS PLUSE 16.9 16.0 17.7 15.5
TH101 CHIP POSISTOR 13.3 14.2 15.6 13.1
TH201 THERMAL SENSOR 37.2 36.0 37.8 36.4
PCB PCB 38.3 38.0 39.2 38.5

TDK-Lambda R-9




4. BT oY HESEMHEE

MODEL : HWS1500-24

HWS1500

Electrolytic capacitor lifetime

B A mE A Conditions Ta 40C: ——
Mounting A 50C: —.—
60C: . ...
70C: ———
[ Vin=100VAC | 12
Lifetime (years) 10 ~
Load (%) [ Ta= | Ta= | Ta= | Ta= \
40°C | 50°C | 60°C | 70°C g N\
20 100 [ 65 [ 33 | 16 | o AN
50 100 | 6.0 3.0 15 | § -
60 100 | 54 | 27 - 1568 TS
75 91 | 45 | 23 - | E S~
|5 N~
80 8.5 4.3 - - |54 -
100 6.0 3.0 - - e >~
2 - it Y
0
20 40 60 80 100
Output current (%)
| Vvin=200vAC | 12
Lifetime (years) 10 <
Load (%) | Ta= | Ta= | Ta= | Ta= \
40°C | 50°C | 60°C | 70°C 8
40 100 | 71 3.6 18 | &
50 100 | 6.7 3.3 17 | § i~
60 100 | 63 | 31 - g6 Tl
75 100 | 57 | 28 - | E ~d
5] ~.
80 100 | 55 - - 1=, ~
100 8.1 4.0 - S D B s S R I
2 ———
0
20 40 60 80 100
Output current (%)
TDK-Lambda R-10



MODEL : HWS1500-24

HWS1500

BT 5 m B Conditions Ta 40C: ——
Mounting B 50C: —.—
60C: -----
70C: ———
[ Vin=100VAC | 12
Lifetime (years) 10 N
Load (%) | Ta= | Ta= | Ta= | Ta= \
40°C | 50°C | 60°C | 70°C 8 N\
40 100 | 65 | 32 | 16 | & AN
50 100 | 5.9 3.0 15 | § -
> f~
60 100 | 54 | 27 - |6 <
75 9.0 45 2.2 - | E NG
80 84 | 42 : R T~
100 6.0 3.0 - S [ (R R ~.
2 — --"‘-~-
0
20 40 60 80 100
Output current (%)
[ Vin=200vAC | 12
Lifetime (years) 10 N
Load (%) | Ta= Ta= Ta= Ta=
40°C | so0C | eoc | 70C g \
40 100 | 7.2 3.6 18 | & \
50 100 | 67 | 34 | 17 | § T~
60 100 | 63 3.1 - |56 T~
75 100 | 5.6 2.8 - | E ~.
2 ~.
80 100 | 53 - - £y
100 7.9 4.0 - N A s S S
2 ———
0
20 40 60 80 100
Output current (%)
TDK-Lambda R-11



MODEL : HWS1500-24

HWS1500

Buft A C By Conditions Ta 40C: ——
Mounting C T 50C: —.—
60C: -----
70C: ———
[ Vin=100VAC | 12
Lifetime (years) 10
Load (%) [ Ta= Ta= Ta= Ta= \
40°C | 50°C | 60°C | 70°C 8 N\
20 100 [ 66 | 33 | 16 | 5 N
50 [100 | 60 | 30 | 15 | § - \
60 100 | 5.4 2.7 - S 6 T~
75 92 | 46 | 23 - | E T~
80 87 | 43 - - 1=y Tis
100 6.3 3.1 - - e ~-
2 — Sesea
0
20 40 60 80 100
Output current (%)
[ Vin=200vAC | 12
Lifetime (years) 10 N
Load (%) | Ta= Ta= Ta= Ta=
40°C | 50°C | 60°C | 70°C o
40 100 | 7.2 3.6 1.8 7 N
50 100 | 68 3.4 1.7 g T~
60 100 | 64 3.2 - =6 B
75 100 | 57 | 29 - £ >
80 | 100 | 55 - - | =4 e
100 8.0 4.0 - - T
2 -
0
20 40 60 80 100
Output current (%)
TDK-Lambda R-12



MODEL : HWS1500-24

HWS1500

BT 5 m D Conditions Ta 40C: ——
Mounting D 50C: —.—
60C: -- ...
70C: ——_—
[ Vin=100VAC | -2
Lifetime (years) 10 N
Load (%) [ Ta= | Ta= | Ta= | Ta= \
40°C | 50°C | 60°C | 70°C L
8
40 100 | 65 | 33 16 — N
50 10.0 6.0 3.0 1.5 S g \
> I~
60 100 | 54 2.7 - =6 <
75 90 [ 45 [ 23 - £ S~
[} ‘.
80 8.5 4.3 - - =4 e
100 6.2 3.1 - S Y N N S ~.J
2 - == -
0
20 40 60 80 100
Output current (%)
[ Vin=200vAC | 12
Lifetime (years) 10 N
Load (%) | Ta= Ta= Ta= Ta=
40°C | 50°C | 60°C | 70°C g
40 100 | 73 3.6 1.8 - N
50 100 | 68 3.4 1.7 g i~
60 100 | 64 | 32 - S 6 <z
75 100 | 57 | 28 - E ~._
& ~.
80 100 | 55 - - =y
100 8.1 4.0 - - T
2 S
0
20 40 60 80 100
Output current (%)
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5. 77 ) —<)LEABR Abnormal test

MODEL : HWS1500-24

(1) #B& 24 Conditions
Input : 200VAC Output : 24V 70A

(2) AERAER  Test result

Ta : 25°C 70%RH

HWS1500

( Fu : Fuse Blown)
( Da : Damaged )

R
§~N\ = ENEIR Ny
AR Fﬁ R PERFE R Test result
Test position Test
mode
D@D |IO®IDI®|O|WO|dM)]®
t AR
. =lOo|Oo|H]| %
o e D4 5 =
No. | iiNo. [ r| 5 T | N BI R RN\ E v o R
| 2 oy | TR > gz £
. Z|P|P|W fit
I~ - L
N
=] +~ (0]
5|zl z 2|2
i £l s Slelz|E| 2|2 22|58
Location Te.st s 3 = g 2 g g m 3 5 g Note
No. pomt A |O*=|Z[R|A|[TB|5] e o
HEHEREE
Fu:F1/Da: RL1,Q1-4,
1| Q1-Q4 | D-G Ol10 O R141-184 !
) D-S O olo O 113;14F1 /Da: RL1,R141-
3 G-S |O O
Fu:F1/Da: RLI,
4 G OO O Q1-4,D106A-107D,
R141-184
5 D O O
6 S O O
7 D1,D2 AC-AC | O O O Fu: F1
8 AC-DC | O OO O Fu: F1 /Da: RL1
9 AC O O
10 DC O O
11| D3p4 | A-K |O olo O Eﬁfll_{za:RLl’Ql"l’
12 A, K O O
13| pios- | A-x |O o|o O ;‘ifll_{;a:RLl’Ql""
14 D110 A K O O
15| 13 | 135- |O e]fe O E‘ifll_{;a:RLl’Ql"l’
16 2,4,6 O O
Fu:F1/Da: RL1,Q1-4
17 | C7-C12 O 010 O Dl;-4R14?-184’Q ’
18 O O
TDK-Lambda R-14




HWS1500

R Fﬁ T—F RS S Test result
Test position Test
mode
DO DIB|IG®O|D|®|O©|0|@]|@
oo “lolo|m|%|=
No. | #No. [t | = | 1| IR\ EN IR v ic | o s
] 70 ol Iy TR PlP H‘ﬁ i ﬂﬁ
N L)
5|z =
2l =
Location Te.st Eo qg E % ‘g E T % = g L% é Note
No. point & [O [ F (% Mla|[B|=]|ag S
28 E Z |2
Q201, Fu: F201 / Da: Q201-
19 Q202 D-G O OO0 O 204, 7301-302
20 D-S O 010 O Fu: F201
21 G-S O O
22 G O 010 O Fu: F201 / Da: Q201-204
23 D O O
24 S O O
Q203, Fu: F201 / Da: Q201-
25 Q204 DG 1O OO O 204, 7Z303-304
26 DS |O 010 O Fu: F201
27 G-S O O
28 G O OO O Fu: F201 / Da: Q201-204
29 D O O
30 S O O
31 |D401-404,| A-K | O @)
32 [ D409, D411| A, K O O
33 | D405-408,] A-K | O @)
34 [ D410,D412] A, K O O
35 | C207A, O O O Fu: F201
36 | C207B O O
37 | C405- O O
MU 7R
38 Cal12 O O Output ripple increase
39 L401 1-2 O O
40 1,2 O O
41 T201 A-B |O 010 O Fu: F201 / Da: Q201-204
42 C-D [O O
43 D-E |O O
44 A, B O O
45 C,D,E O O
TDK-Lambda R-15




HWS1500

R
ﬁﬁgﬁ@).ﬁ T—F PRBRAE S Test result
Test position Test
mode
DO |®|G|®[0]|®|9]|Ww|d|w®
AE: “lololm|%] 2
N
No. | #No. [ | 3 | 1PN BB RN v el ) o i
I |7 = R =P Pt*;ﬁl‘fﬂﬁ
> it
=l | g 5| &
| g
Location Test Eo qg 2 % g E = % = g % é Note
No. point |@» | O | (% Mla|[B|=]|ag S
|92 Z |2
Da: R882,R717A-717B,
46 | Q701 DG |O O O 7703,Q701,A700,
T700(3-4)
Da: R882,R717A-717B,
47 Ds 10O O O 7710.D706,Q701
48 GS [O O
Da: R882,R717A-717B,
49 G O O O 7710, D706, Q701
50 D O O
51 S O O
Da: R882,CN705,A703,
52| Q706 DG |O O O 0706
53 DS |[O O O Da: R882,CN705,A703
54 GS |O O
Da: R882,CN705,A703,
55 G O O O Q706
56 D O O
57 S O O
58 | D701, | A-K |O O
59 | D727 A K O
60 | D707 | A-K |O O
61 A K O O
62 | D900, | A-K [O O
63 | D911 A, K O O
64 | D902 O O
65 O O
66 | C703 O O
67 O O
68 [C709,C710, O O
69 [Cc719,Cc721 O O
70 | C903A, O O
71 | C903B O O
72 | 904 O O
73 O O
TDK-Lambda R-16




HWS1500

%‘m\ Yivivgre= :E‘”_" \\‘ L
nﬁ%ﬁ@).ﬁ. ! ABRFE R Test result
Test position Test
mode
DIOIBO|DBG|G®|D|®|®|w)|®]|®
= 75
v+ =lo|o|H]||*
% %
No. | iNo. |BEs | = | ||| X fik alE ’fi% L vic| |kl o
[ e Rl Rt Rl R R S R B R g K
% i
g A
RS 2| g
i | g S5 =22 S|1E| %
Location Te.st E 3 213 Z g g m 3 5 5 Note
No. point |@» | O | (% Mla|[B|=]|ag S
|92 Z |2
75 T700 1-2 O O
76 2-3 O O O Da: R882, CN705
Da: Q701,R717A-717B,
7 3-4 |0 O O R882,CN705
78 6-7 O O
79 A-B O O
80 1,2 O O
81 3,4 O O
82 6,7 O O
83 A, B O O
84 R8&8K2 O O
85 O O
R734A- FIHRIET
86 R734E O © Power Factor Low
87 O O
R754A- VARSI iN
88 R754E O O Power Factor Low
VAE IS
89 O O Power Factor Low
R733A- VARSI
20 R733D O © Power Factor Low
VAES N
91 O © Power Factor Low
92 | R743A- O O
93 | R743E O O
TDK-Lambda R-17




6. IREFER  Vibration test

MODEL : HWS1500-48

(1) fRENFERFEFH  Vibration test class
RS IR B KM AR Frequency variable endurance test
(2) M HIREEERYE  Equipment used
- EMIC (M08 - HiIHEER D VA-S - IHEHES
EMIC CORP. Controller Vibrator
(3) WA Test conditions
- JE R A 10~55Hz
Sweep frequency
G| 1.055fH
Sweep time 1.0min.
- JIn fEE —7E 19.6m/s° (2G)
Acceleration Constant
- PRIE 7 W) XY, Z
Direction
o BRI S A s
Test time 1 hour each

4) #BRJH{E  Test method

/ Y z
7\/) T T<‘

X
\ Input Terminal

PR W) 7 1A

Direction

HWS1500

: VE-1000

RS D UL T.

R W)

Vibrator

O BR B

k/// Device Under Test

Bt ft £

Fitting Stage

(5) HBRFER  Test results

& B OK
AJIEEE Vin:100VAC
HAER T0:100%

W E MeREH B HATEE (V) U w7V /A X (mVp-p) FAE - J2dERne
Check item Output voltage Ripple noise D.U.T.State
Before test 47.98 85.6
R % X 47.97 94.0 FLH 72 L OK

After Y 47.97 90.7 B/ L OK
test Z 47.97 93.0 FL 72 L OK

TDK-Lambda

R-18




7. JA XY I2b— B  Noise simulate test

(1) wRERMEIE & OB

MODEL : HWS1500-24

Moise

Input

Simulator

phase A

phase B

Common Mode Noise Test

V3ab—h—

Simulator

iE#s Test circuit and equipment

P.S.

Moise
Simulator
Lyinput phase A
Input
o) Input phase B
HoF@

HWS1500

PS.

:lt-o'""“‘

———F et
OFG

: INS-4320(A) (V44 WFFEFT)

Normal Mode Noise Test

(Noise Laboratory Co.,LTD)

(2) #ERSEME Test Conditions

- AITEIE

Input voltage

- I

Output voltage

- AR

Output Current

- J] PR

Ambient temperature

« L AR

Pulse width

100,230VAC
TERS
Rated

: 0%,100%

: 25°C

: 50ns ~ 1000ns

(3) HIFEZAM:  Acceptable conditions

(RT3 AUPANAL:
2HIMH 7 L7guvE Not to be shut down output.

3. X DR DRV

4) FABRFEHR  Test Result

Not to be broken.

No other out of orders.

o>
=

TDK-Lambda

- ) A4 REIE
Noise level

- (A
Phase shift

- fRtE
Polarity

- FUmE—F
Mode

- MU TR

Trigger select

: 0OV~2kV

: 0°~360°

+.—

: Normal

Common

. Line

R-19



HWS1500

8. ZEEEAER  Thermal shock test
MODEL : HWS1500-12
(1) FEAFHAIZY  Equipment used
Thermal Shock Chamber TSA-101L-A(2) (TABAI ESPEC CORP).
(2) #3520 The number of D.U.T.(Device Under Test)
2 & (units)

(3) #BRZAE Test conditions

- e PR :-30C & 85C lcycle
Ambient temperature +85°C -
- BRI ] : MZHR 30min
Test time Refer to Dwg.
s Ry 7 1100 ¥1 7 v ]
Test cycle 100 cycles
- FEEE -30C
Not operating 30min

4) #BRFE  Test method

WIAE O, faldn 2R BRI A, EREY A 27V TREBRZ1T 9, 10081 7 vz, ki %
HILEE TSR AE L, IR E R WR BT 2,
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) PBRAES  Test results

& 8% 0O K

AJ17EJE Vin:100VAC 12V
HH 77 B 10:100% From To
Vw7V A XEE
Ripple noise voltage mVp-p 79.8 103.7
MIN A% 11.985 11.976
K 0]
. . 7 mV 9 mV
Line regulation
MAX \% 11.992 11.985
e 0% Vv 12.004 12.002
AT ZEE) °
. 19 mV 26 mV
Load regulation
100% \Y 11.985 11.976
o Pin Y 1789.5 1790.7
A 0, 0,
Efficiency Vout v 11.985 83.7% 11.980 83.6%
lout A 125 125
FHRTE « Z Ol R
Solder condition * etc. OK

TDK-Lambda R - 20



HWS1500

9. FANHif5%&FdF  Fan life expectancy

MODEL : HWS1500

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

(2) HifFF#fn  Life expectancy
A=N—IZ& D7 7 VHRIKROEIRFEMT — 2 2 GRFEER9 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 WM

Life expectancy(years)

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

fig 1. 77 Y HE5SGRERIE T
Measuring point of fan exhaust temperature.

0 {8 e

Air Flow / Measuring point

50mm

P.S.
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