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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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HWS1000

1. MTBF# 5 Calculated values of MTBF
(1) EBEARRFEHTIEMTBF  Parts stress reliability projection MTBF
MODEL : HWS1000-24
B H ¥ Calculating Method
Telcordia® Fl i A B I/Xﬁﬁﬁ]f(*l)f%ﬂj SNTWET,
BRI T ENZE RO T LICE XA AL REE L > TRESNET,

Calculated based on parts stress reliability projection of Telcordia (*1).
Individual failure rate Agq 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 1 ;
MTBF = = — x 10° W#f#] (Hours)
P, Z;, (N, - A)
i
Agi = Agi* Toi " si " Ty
Aequip RS RS (FITs) Total equipment failure rate (FITs = Failures in10’ hours)

A 11 % H OERELC kT D IS S Generic failure rate for the ith part
o (B OEEICKTT DM E T 774 Quality factor for the ith part
Tg; (1% HOESIKTTAHANC AT 775 Stress factor for the ith part
Ty 1% HOE TR AIREE 7 7274 Temperature factor for the ith part
m (BB OE Number of different part types
N; i B O OMEEL Quantity of ith part type
T IR DEREE” 774 Equipment environmental factor

MTBF{E MTBF Values

25 Conditions

- NI : 230VAC SHEE. BT : 24VDC, 46A (100%)
Input voltage Output voltage & current

‘BRBi7 7274 :GB (Ground, Benign) -HUS 1A AEHERUT A
Environmental factor Mounting method  : Standard mounting A

SR-332,Issue3
MTBF(Ta=25C) = 1,087,031 B¥#H (Hours)

MTBF(Ta=40C) = 581,107 i (Hours)
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HWS1000

2) HRHEBIEMTBF Part count reliability projection MTBF

MODEL : HWS1000-5

HH 51 Calculating Method

JEITA (RCR-9102 , RCR-9102A) DERSL mEE TR SN TWET,

ZTRENDOEG T &I, HRBIERAL NE2 O, 2 OFBIZ L > TRIESNET,
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.

<BHHX>
MTBF=— = ! x10° W5 (hours)

Ao u
o ZNI'(ZG”Q)I'

i=1

Aequip  : RHERRMIESE (KR 10°H5R)

Total equipment failure rate (Failure / 10°hours)

e Di % B ORBE ISR B bR (MR 1005 R

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

Ni 2 7 B O &L O fE %
Quantity of i th generic part

n B o RBES OB T I — 0¥
Number of different generic part categories

) i FHORBHMICHTHME T 7 7 4 (7ZQ:1)
Generic quality factor for the i th generic part (7 5=1)

MTBF{&E MTBF Values

Gyp : # EEE (Ground, Fixed)

RCR-9102
MTBF = 111,496 [ (hours)
(fELL. MTBFIZZ7 7 VidEENTEBY FHA, )
However MTBF Calculation for FAN isn’t included.
RCR-9102A

MTBF == 40,036 EFff  (hours)
(fRL. MTBFIZ7 7 VIXEFENTEY 8 A, )
However MTBF Calculation for FAN isn’t included.
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HWS1000

2.85T 4 V—7 47 Component derating
MODEL : HWS1000-24
(1) HH 5% Calculating method

(a) WESM: Conditions

« A7 : 100VAC - JE PHIRBE : 50C
Input 200VAC Ambient temperature

- ) 1 24V 46A(100%) - Wt 5k L BRYEIRLLE (A)
Output Mounting method Standard mounting (A)

(b) (K  Semiconductors

=X, HEESD, BMERE L D BREBOES ML 2 RO R RERHK .. 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 & 2 OMEITBGEHEENICA > 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  —#ki225C
Ambient temperature at start point of derating ; 25°C in general
T, CTA V=T AT DMEDY — FRE —I225C
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
;.. ARG — 2 E TOBRE
(0 en-o) Thermal impedance between junction(channel) and case
0.4 DR R D AP E T OBEHT
Thermal impedance between junction and air
ﬁj-l . %é\ﬁﬂ%U*Fi’C‘@?&Tﬁﬁ

Thermal impedance between junction and lead
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) ®WT 4 V—T 1 7% Component derating list

HWS1000

s

. Vin=100VAC Load = 100% Ta=50C
Location No.
Q1-Q3 Tchmax = 150 C, Och-c= 0.6 °C/W, Pch(max)= 208 W
SPP20N60C3 Pch= 419 W, ATc= 234 C, Tc= 734 C

INFINEON Tch=Tc+((0ch-c)xPch)y= 759 C
DF.= 506 %

Q102,Q103,Q105 | Tjmax—= 150 C, 0j-a= 250 C/W, Pc(max)= 500 mW
2SA1213-Y Pc= 340 mW, ATa= 19.1 C, Ta= 69.1 C
TOSHIBA | Tj=Ta+((0]-a)x Pc)= 776 °C

DF.= 517 %
Q201,Q203 Tchmax = 150 C, O ch-c= 0.7 °C/W, Pch(max)= 178 W
SGP20N60HS Pch= 1231 W, ATc= 576 C, Tc= 107.6 C
INFINEON | Tch=Tc+ (0 ch-c)x Pchy= 1162 C

DF.= 775 %

Q302 Tjmax= 150 °C, 0j-a= 250 C/W, Pc(max)= 500 mW
2SA1213-Y Pc= 36.0 mW, ATa= 478 C, Ta= 97.8 C
TOSHIBA | Tj=Ta+((0]-a)x Pc)= 1068 °C

DF.= 712 %
Q303,Q304 | Tjmax= 150 C, fja= 250 C/W, Po(max)= 500 mwW
2SA1213-Y Pc= 50 mw, ATa= 37.1 C, Ta= 87.1 C
TOSHIBA | Tj=Ta+((0]-a)x Pc)= 88.4 C

D.F.= 589 %

Q305 Tjmax= 150 C, 0ja= 250 C/W, Pc(max)= 500 mW
2SA1213-Y Pc= 36.0 mW, ATa= 478 C, Ta= 97.8 C
TOSHIBA | Tj=Ta+((0]-a)x Pc)= 1068 °C

DF.= 712 %
Q307.Q308 | Tchmax = 150 C, f ch-a= 250 ‘C/W, Pch(max)- 500 mW
2SK2992 Pch= 63.0 mW, ATa= 378 C, Ta= 87.8 C
TOSHIBA | Tch=Ta+ ((0ch-a)x Pchy= 103.6 °C

D.F.= 69.0 %

Q701 Tchmax = 150 C, 0 ch-c= 6.25 C/W, Pch(max)= 20 W
2SK2865 Pch= 099 W, ATc= 28.6 C, Tc= 78.6 C
TOSHIBA  |Tch=Tc+((Och-c)x Pchy= 848 C

D.F.= 56.5 %

Q908 Tjmax= 150 C, 0ja= 250 C/W, Pc(max)= 500 mW
2SA1213-Y Pc= 1140 mW, ATa= 247 C, Ta= 747 °C
TOSHIBA | Tj=Ta+((0]-a)x Pc)= 1032 C

D.F.= 68.8 %

D1,D2 Tjmax= 150 C, Ojc= 15 C/W,

RBV-2506 Pd= 622 W, ATc= 406 C, Tc= 90.6 C
SANKEN  |Tj=Tc+((8j-c)x Pd)= 99.9 C
D.F.= 66.6 %
D4 Tjmax= 175 C, fjc= 1.7 C/W,
SDT12S60 Pd= 6.46 W, ATc= 163 C, Tc= 663 C
INFINEON  |Tj=Tc+((0j-¢) xPd)= 773 C
DF.= 442 %
D311,D312 Tjmax= 150 C, 0j1= 23 C/W,
DI1FL20U Pd= 11.0 mW, ATl= 378 C, Tl= 87.8 C

SHINDENGEN | Tj=TI+((0j-1)x Pd)= 88.1 C
DF.= 587 %
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HWS1000

el Vin = 100VAC Load = 100% Ta =50°C
Location No.
D401-D408 | Tjmax= 150 C, 0j-c= 13 C/W,
S20LC20U  [Pd= 539 W, ATc= 335 °C, Tc= 835 C
SHINDENGEN | Tj=Tc+((0j-c)xPd)= 90.5 C
DF.= 603 %
D701,0727 | Tjmax= 150 <C, 9j-1= 23 C/W,
DIFL20U Pd= 980 mW, ATl= 226 C, TI= 726 C
SHINDENGEN [ Tj=TI+((6j-1)x Pd)= 749 C
DF.= 499 %
D706 Tjmax= 150 C, 9j-1= 100 C/W,
UO0SNU44 Pd= 31.0 mW, ATI= 21.1 C, TI= 711 C
TOSHIBA Tj=TI+((0]-1)xPd)= 742 C
DF.= 495 %
D900,D911 Tjmax= 150 C, 9j-1= 23 C/W,
DIFL20U Pd= 1660 mW, ATI= 292 C, TI= 792 C
SHINDENGEN [ Tj=TI+((6j-1)x Pd)= 83.0 C
DF.= 553 %
PC700 Tjmax= 125 TC, 0j-c= 150 C/W, Pd(max)= 150 mW
PS2561L1 Pd= 924 mW, ATc= 13.0 °C, Tc= 630 C
(LED) Tj=Tc+((0]-c)xPd)= 644 C
NEC DF.= 515 %
PC700 Tjmax= 125 TC, 0j-c= 150 C/W, Pc(max)= 150 mW
PS2561L1 Pc= 000 mW, ATc= 13.0 C, Tc= 630 C
(TRANSISTOR) |Tj=Tc+((0j-c)*Pc)= 63.0 C
NEC DF.= 504 %
PC702 Tjmax= 125 C, 0j-c= 150 C/W, Pd(max)= 150 mW
PS2561L1 Pd= 3.84 mW, ATc= 13.0 C, Tc= 630 C
(LED) Tj=Tc+((0]-c)xPd)= 63.6 C
NEC DF.= 509 %
PC702 Tjmax= 125 C, 0j-c= 150 C/W, Pc(max)= 150 mW
PS2561L1 Pc= 0.14 mW, ATc= 13.0 °C, Tc= 630 C
(TRANSISTOR) | Tj=Tc+((0j-c)* Pc)= 63.0 C
NEC DF.= 504 %
PC703 Tjmax= 125 ¢C, 0j-c= 150 C/W, Pd(max)= 150 mW
PS2561L1 Pd= 498 mW, ATc= 13.0 °C, Tc= 630 C
(LED) Tj=Tc+((0]-c)xPd)= 63.7 C
NEC DF.= 510 %
PC703 Tjmax= 125 ¢C, 0j-c= 150 C/W, Pc(max)= 150 mW
PS2561L1 Pc= 031 mW, ATc= 13.0 °C, Tc= 630 C
(TRANSISTOR) |Tj=Tc+((0j-c)xPc)= 63.0 C
NEC DF.= 504 %
PD900
MPG4361F [Tz = 41 mA, ATa= 58 C, Ta= 558 C
STANLEY Allowable Ig(max) = 148 mA (atTa= 558 C)
DF.= 277 %
TDK-Lambda R-5




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

HWS1000

s

. Vin=200VAC Load = 100% Ta=50C
Location No.
Q1-Q3 Tchmax = 150 C, Och-c= 0.6 °C/W, Pch(max)= 208 W
SPP20N60C3 Pch= 1.15 W, ATc= 231 C, Tc= 73.1 C
INFINEON Tch=Tc+((0ch-c)xPch)y= 738 °C
DF.= 492 %
Q102,Q103,Q105 | Tjmax—= 150 C, 0j-a= 250 ‘C/W, Pc(max)— 500 mW
2SA1213-Y Pc= 340 mW, ATa= 191 TC, Ta= 69.1 C
TOSHIBA | Tj=Ta+((0]-a)x Pc)= 776 °C
DF.= 517 %
Q201,Q203 Tchmax = 150 C, Och-c= 0.7 °‘C/W, Pch(max)= 178 W
SGP20N60HS Pch= 1231 W, ATc= 572 C, Tc= 107 C
INFINEON | Tch=Tc+((0ch-c)xPchy= 1158 °C
DF.= 772 %
Q302 Tjmax= 150 C, Oj-a= 250 °C/W, Pc(max)= 500 mW
2SA1213-Y Pc= 36.0 mW, ATa= 478 TC, Ta= 97.8 C
TOSHIBA | Tj=Ta+((0]-a)x Pc)= 1068 °C
DF.= 712 %
Q303,Q304 | Tjmax= 150 C, 0ja= 250 ‘C/W, Pc(max)= 500 mW
2SA1213-Y Pc= 50 mW, ATa= 371 C, Ta= 87.1 C
TOSHIBA | Tj=Ta+((0]-a)x Pc)= 88.4 °C
D.F.= 589 %
Q305 Tjmax= 150 C, Oja= 250 °C/W, Pc(max)= 500 mW
2SA1213-Y Pc= 36.0 mW, ATa= 478 TC, Ta= 97.8 C
TOSHIBA | Tj=Ta+((0]-a)x Pc)= 1068 °C
DF.= 712 %
Q307,Q308 Tchmax = 150 C, 0 ch-a= 250 °C/W, Pch(max)= 500 mW
2SK2992 Pch= 63.0 mW, ATa= 378 TC, Ta= 87.8 C
TOSHIBA | Tch=Ta+ ((0ch-a)xPchy= 103.6 C
D.F.= 69.0 %
Q701 Tchmax = 150 C, 0 ch-c= 625 ‘C/W, Pch(max)= 20 W
2SK2865 Pch= 099 W, ATc= 282 TC, Tc= 782 C
TOSHIBA  |Tch=Tc+((8ch-c)xPchy= 844 °C
DF.= 563 %
Q908 Tjmax= 150 C, Oja= 250 C/W, Pc(max)= 500 mW
2SA1213-Y Pc= 1140 mW, ATa= 247 C, Ta= 747 C
TOSHIBA | Tj=Ta+((0]-a)x Pc)= 1032 °C
D.F.= 68.8 %
D1,D2 Tjmax= 150 C, 0j-c= 1.5 C/W,
RBV-2506 Pd= 354 W, ATc= 402 C, Tc= 90.2 C
SANKEN  |Tj=Tc+((8j-c)x Pd)= 955 C
D.F.= 63.7 %
D4 Tjmax= 175 C, Ojc= 1.7 C/W,
SDT12S60 Pd= 5.75 W, ATc= 159 TC, Tc= 659 C
INFINEON  |Tj=Tc+((0j-¢) xPd)y= 757 C
DF.= 432 %
D311,D312 Tjmax= 150 C, 0j-1= 23 C/W,
DI1FL20U Pd= 11.0 mW, ATl= 378 TC, TI= 87.8 C
SHINDENGEN | Tj =TI+ ((6]-1) x Pd) = 88.1 C
D.F.= 58.7 %
TDK-Lambda R-6




HWS1000

T
Location No.

Vin =200VAC

Load = 100%

Ta=50C

D401-D408
S20LC20U
SHINDENGEN

Tj=Tc+({(0j-c)xPd)=

90.4

1.3

334

Tc= 83.4

D701,D727
DIFL20U
SHINDENGEN

98.0 mW,
Tj=TI+((0j-1)x Pd)=

74.9

23

22.6

Tl= 72.6

D706
UO5NU44
TOSHIBA

31.0 mW,
Tj=TI+((0j-1)x Pd)=

74.2

100
21.1

Tl= 71.1

D900,D911
DIFL20U
SHINDENGEN

166.0 mW,
Tj=TI+({(0j-1)xPd)=

83.0

23

29.2

Tl= 79.2

PC700
PS2561L1
(LED)
NEC

9.24 mW,
Tj=Tc+({(0j-c)xPd)=

64.4

150

13.0

Pd(max)= 150

Tc= 63.0

PC700
PS2561L1
(TRANSISTOR)
NEC

0.00 mW,
Tj=Tc+({(0j-c)xPc)=

63.0

150

13.0

Pc(max) = 150

Tc= 63.0

PC702
PS2561L1
(LED)
NEC

3.84 mW,
Tj=Tc+({(0j-c)xPd)=

63.6

150

13.0

Pd(max)= 150

Tc= 63.0

PC702
PS2561L1
(TRANSISTOR)
NEC

0.14 mW,
Tj=Tc+({(0j-c)xPc)=

63.0

150

13.0

Pc(max) = 150
Tc= 63.0

PC703
PS2561L1
(LED)
NEC

498 mW,
Tj=Tc+({(0j-c)xPd)=

63.7

150

13.0

Pd(max)= 150

Tc= 63.0

PC703
PS2561L1
(TRANSISTOR)
NEC

Tj=Tc+({(0j-c)xPc)=

63.0

150

13.0

Pc(max) = 150

Tc= 63.0

PD900
MPG4361F
STANLEY

Allowable Iz(max) =

mA (at Ta=

5.8

OC)

Ta= 55.8
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HWS1000

J.EEWRMEE EAME  Main components temperature rise AT list

MODEL : HWS1000-24

« JIELMH:  Conditions

A) B) © (2)

Wy Ik
Mounting method

(FRUERT:(A))
( Standard mounting
method:(A) )

AJ)EE
100
Input voltage (VAC)
HJEE "
Output voltage (VDC)
Hi ) 16

Output current (A)

AT temperature rise (°C)
AT v—T 17
Output derating Io=100%
Ta=50C
S RIS WAt Ji1a) WAt Ji1a) At J5 1A WAt Ji1a)

Location No. Parts name Mounting A Mounting B Mounting C Mounting D
D1,D2 BRIDGE DIODE 40.6 40.1 39.6 41.0
D4 Sic DIODE 16.3 15.0 15.1 16.2
D401-D408 LLD 335 33.2 32.6 333
L3,L4 CHOKE COIL 26.7 26.1 25.8 27.3
L401 CHOKE COIL 30.2 30.4 29.2 30.1
Q1-Q3 MOS FET 234 23.2 23.1 24.6
Q701 CHIP MOS FET 28.6 27.8 28.3 29.9
Q201,Q203 IGBT 57.6 56.8 56.2 57.0
R201 RESISTOR 27.6 27.0 26.6 27.2
T201 TRANS PLUSE 39.8 39.5 39.1 39.6
T202 CURRENT TRANS 19.4 19.5 18.7 19.4
T700 TRANS PLUSE 13.4 12.8 13.1 13.8
TH101 CHIP POSISTOR 18.1 18.1 18.2 18.6
TH201 THERMAL SENSOR 47.3 46.3 45.8 47.4
PCB PCB 42.1 43.1 429 43.7
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MODEL : HWS1000-24

« JI7ELMH: Conditions

HWS1000

WAt 051k
Mounting method

(FRHEIAT(A) )
( Standard mounting
method:(A) )

(A)

®) ©

ATIFEIE
Input voltage (VAC)

200

H )&
Output voltage (VDC)

24

[SWAN-CR7
Output current (A)

46

AT temperature rise (°C)

AT v=T07

Output derating Io=100%
Ta=50C
IR S IR WAt Ji1a) WAt Ji1a) At J5 1A At 51w

Location No. Parts name Mounting A Mounting B Mounting C Mounting D
D1,D2 BRIDGE DIODE 40.2 39.8 394 40.8
D4 Sic DIODE 15.9 15.0 15.0 15.7
D401-D408 LLD 334 33.0 325 333
L3,L4 CHOKE COIL 26.4 25.9 25.7 27.1
L401 CHOKE COIL 30.0 30.2 29.2 30.0
Q1-Q3 MOS FET 23.1 23.0 23.0 24.2
Q701 CHIP MOS FET 28.2 27.8 28.2 29.9
Q201,Q203 IGBT 57.2 56.5 56.0 56.5
R201 RESISTOR 274 26.8 26.6 27.1
T201 TRANS PLUSE 39.7 39.4 39.0 39.7
T202 CURRENT TRANS 19.2 19.4 18.6 19.2
T700 TRANS PLUSE 13.2 12.6 13.0 14.0
TH101 CHIP POSISTOR 17.8 17.8 18.2 18.3
TH201 THERMAL SENSOR 46.9 46.1 45.6 47.3
PCB PCB 41.8 43.0 42.9 43.6
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MODEL : HWS1000-24

HWS1000

Electrolytic capacitor lifetime

A Conditions Ta 40 : ———
Mounting A 50 1 ==
60 : ...
71 @ ——_
| vin=100VAC | 12
Lifetime (years) 10
Load (%) [ Ta= Ta= Ta= Ta=
40 50 60 71 8 T~
40 100 | 87 | 44 | 22 | & T~
50 100 | 84 |42 |21 | § T~
60 100 | 79 | 39 - | <6 =
75 100 | 71 | 36 - | E
e I SR
80 100 | 6.9 - - =y B e —
100 10.0 5.9 - - )
5 ——
0
20 40 60 80 100
Output current (%)
| vin=200VAC | 12
Lifetime (years) 10
Load (%) [ Ta= Ta= Ta= Ta=
40 50 60 71 8 T~
20 | 100 | 88 | 44 | 22 | & NS
50 | 100 | 85 | 42 | 21 | § T~
60 100 | 79 | 40 - | <6 =
75 100 | 72 | 36 - | E
e
80 100 | 6.9 - T s — -
100 10.0 5.8 - - -
5 I
0
20 40 60 80 100
Output current (%)
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MODEL : HWS1000-24

B
Mounting B
[ Vin=100VAC |
Lifetime (years)
Load (%) [ Ta= Ta= Ta= Ta=
- 50 60 71
20 100 | 85 4.2 2.1
0 100 | 81 4.1 2.0
50 100 | 7.8 3.9 -
7 100 | 7.3 3.7 -
30 100 | 7.1 - -
100 [ 100 | 63 - -
[ Vin=200vAC |
Lifetime (years)
Load (%) [ Ta= Ta= Ta= Ta=
40 150 [60 |7
20 100 | 8.6 4.3 2.1
0 100 | 82 4.1 2.1
50 100 | 7.9 3.9 -
7 100 | 7.3 3.7 -
30 100 | 7.1 - -
100 [ 100 | 63 - -

HWS1000

Conditions Ta A0 —
50 -
60 : -----
71 -
12
10
8 e~ .
Tj’\ . ~
§ o o~ f—
2 6 .‘
(5]
£
E = -
JA N B
, L.
0
. " o0 80 100
Output current (%)
12
10
_ <. .
§ T~. T~
6
[<5]
£
3 L.
5 4 I N
. o
0
L " 50 80 100
Output current (%)
TDK-Lambda T




HWS1000

C Conditions Ta 40 | ——
Mounting C 50 @ —.—.
60 : -----
71 @ —— =
| Vin=100VAC | 12
Lifetime (years) 10
Load (%) [ Ta= Ta= Ta= Ta= -
40 50 60 71 8 T~
40 100 | 89 4.4 22 | & ~i—
50 100 | 85 | 42 | 21 | § T~
60 100 | 7.9 4.0 - =6
75 100 | 7.3 3.7 - E
S e
80 100 | 7.1 - - e T I
100 100 | 6.0 - -
2 [ ——
0
20 40 60 80 100
Output current (%)
[ Vin=200vAC | 12
Lifetime (years) 10
Load (%) | Ta= Ta= Ta= Ta= .
40 50 60 71 o Y
40 100 | 91 4.6 2.3 2 [ P
50 100 | 86 4.3 2.1 g s
60 100 | 7.9 4.0 - = 6
75 100 | 7.3 3.7 - E |
80 | 100 | 7.1 : S 7 A S - -
100 10.0 | 6.0 - - )
2 T —
0
20 40 60 80 100
Output current (%)
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MODEL : HWS1000-24

HWS1000

D Conditions Ta 40 ;| ——
Mounting D 50 @ ——.
60 : ----.
71 0 ——
[ Vin=100vAC | 12
Lifetime (years) 10
Load (%) [ Ta= Ta= Ta= Ta=
40 50 60 71 8
40 10.0 7.9 4.0 2.0 o I
50 100 | 7.9 3.9 2.0 g I T
60 100 | 7.6 3.8 - =6 ’
75 100 | 69 | 35 - E
80| 100 | 67 - - T S N —
100 100 | 5.9 - -
2
0
20 40 60 80 100
Output current (%)
[ Vin=200VAC 12
Lifetime (years) 10
Load (%) [ Ta= Ta= Ta= Ta=
40 50 60 71 8 ~
40 100 | 84 | 42 | 21 > Il P
50 100 [ 79 [ 40 [ 20 g T
60 100 | 76 3.8 - =6 '
75 100 | 70 | 35 - E
(<3}
80 100 | 6.8 - - =y T -
100 100 | 5.7 - - -
2 f—
0
20 40 60 80 100
Output current (%)
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5. 77 ) —</)LEBR Abnormal test

MODEL : HWS1000-5

(1) #BRSMF  Conditions

Input : 200VAC Output : 5V 200A

(2) ABRAE R Test result

Ta:

25°C 70%RH

HWS1000

( Fu : Fuse Blown)
( Da : Damaged )

nﬁgﬁ@).ﬁ T—F PERAE AL Test result
Test position Test
mode
D@D IGIO|D|®|®||d|W@
“lolo|m|%|=
No. | o, st 3| 1| I EIBIZ R\ E v |0 o
| = S NI X| PP Wy L i)
N
Locati Test | 2| 8§ 2lzlz|E E: § E Q%D z
ocation es 5| e 2| = )= 5}
No. point % o) E § & c% B % i: |3 g Note
|l s o | o
= Z |z
Fu:F1/Da:Q1-3,Z101-
1 | Q1-Q3 D-G |O O O 103,1.30-32,D106A-107C,
R117-122, D1-2,R141-179
2 D-S O O Fu:F1
3 G-S [O O
Fu:F1/Da: Q1-3,D1-2,
4 G O OO O D106A-107C,R141-179
5 D O O
6 S O O |Pin: 1268.6W—1269.6W
7 D1,D2 1-2 O O Fu: F1
8 2-3 O O Fu: F1
9 3-4 O O Fu: F1
10 1 O O
11 2 O O
12 3 O O
13 4 O O
14 D4 A-K O O O Da:TFR1-2,Q1-3
15 AK O 010 O Fu:F1/Da:Q1-3
16 D108, A-K O O O Da:TFR1-2,Q1-3,D4
17 | D109 A, K O O
18 L3,L4 5,678 | O O |Pin: 1268.6W—1272.6 W
19 5-6,7-8 | O O
20 5,6,7,8 O
21 | C7-C10 O O O Da:TFR1-2
22 O
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HWS1000

ﬁﬁgﬁ@).ﬁ T—F ARG SE Test  result
Test position Test
mode
DOIB®DIGIOG|D|®|®||d|W@
e 75
_ YN g | e e | | e | O O [ e | 2 .
No. | #FduNo. |#Bris+| = | | e | g | 7 % | 45 llvicl|h 2 =R A
] 70 | 2K TR P P H‘ﬁ i ﬂﬁ
v Wr
Locati T = = Slul= E ?n § H Q%D 2
ocation est 5| e 2|5 DN =3 S| 8|5
No. point %o §|= § & c% 3 % C; Oo © g Note
2R E Z |2
Fu:F201/Da: Q201,Q203,
23| Q201 B-C 0O OO O Q302,R327,R383,2302
24 B-E O O
25 C-E O 010 O Fu:F201/Da:Q203
26 B OO O Fu:F201/Da:Q201,Q203
27 C O
28 E O
Fu:F201/Da:Q201,Q203,
29 Q203 B-C O 010 O Q305,R326,R385,7304
30 B-E O O
31 C-E O OO O Fu:F201/Da: Q201
32 B O OO O Fu: F201 / Da: Q201,Q203
33 C O O
34 E O O
35 |D315-318] A-K [ O OO O Fu:F201/Da: Q201
36 A K O O
37 | D401-404| A-K | O O
38 A K O O
39 | D405-408| A-K | O O
40 A K O O
41 | C207A, O O O Fu: F201
42 | C207B O O
43 | C405- O O
IRV
44 Cal12 O O Output ripple increase
45 L401 1-2 O O
46 1,2 O O
47 T201 A-B | O O
48 C-D [O O
49 D-E [O O
50 C-E |O O
51 A, B O O
52 C,D,E O O
TDK-Lambda R-15




HWS1000

HER R F— R .
nﬁ%ﬁ@).ﬁ. ! ABRFE R Test result
Test position Test
mode
DI DIB|®|D|®|@®||M|1®
= 7
A < 2lo|O|H|S|*
No.| #hiiNo. |sgsir | 2 | 1 [JEIERIB IR v e o R
] 70 j( J:j: Z= % N T,\ =z P P H‘ﬁ i ﬂﬁ
v ir
L . T ti o () - —_— g ?D § é gﬁ)n 75}
ocation est slole|ld|g]l= 2= S| 8|5
No. point |z §|= % & c% 3 % Q Oo © g Note
mlalE z |2
Da:Q701,R717A-B,
3 QoL | DG O O O R882,A700,D703.T700
Da:R882,C709,C719,
>4 D-5 O O C731B,A700,D703,Z703
55 G-S O O
Da: R882,R717A-B,
>6 G O O O 7710, D706, Q701
57 D O O
58 S O O
59 D701, A-K O O
60 D727 A K O O
61 D707 A-K O O
62 A K O O
63 D900, A-K O O
64 D911 A K O O
65 D902 A-K O O
66 AK O O
67 C703 O O
68 O O
69 |C709,C710, O O
70 [C719,C721 O O
71 | C903A, O O
72 | C903B O O
73 C904 O O
74 O O
TDK-Lambda R-16




HWS1000

SR T e R N
nﬁ%ﬁ@).ﬁ. ! ABRFE R Test result
Test position Test
mode
DIOIBO|DBG|G®|D|®|®|w)|®]|®
= 7
A . =lo|o|H| c|*
No. | o, st = | 1| IEIBIE BB v ic o R
] 70 ol | TH Xv P P H‘ﬁ L/ ﬂﬁ
> it
- |=| & S| 5%
z n
Location | Test | 5| G| e % 2|3 |2 % = £ 8|5
R = m <
No. point |& | & |&= & al&|3 El % % g Note
mla|E Z |z
75 T700 1-2 O O
76 2-3 O O O Da: R882, CN701
77 3-4 O O O O Da:Q701,R717A-B,R882
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&82 O O
85 O O
VAE IS
86 R733A- O O Power Factor Low
R733D JIRIET
87 O © Power Factor Low
j&
g8 | R734A- o o VAE I
R734E Power Factor Low
89 O
90 | R743A- O O
91 | R743E O
VAE IS
92 R754A- O O Power Factor Low
R754E JIRIET
93 O © Power Factor Low
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6. IREFER  Vibration test
MODEL : HWS1000-48
(1) #=EVEERFEYH  Vibration test class
R 5 IRE KA GABR  Frequency variable endurance test

(2) FEMAREEAERILE  Equipment used

HWS1000

< IMV (k)8 - THIEIE S VA5 - IR : VE-1000
IMV CORP. Controller Vibrator

(3) #ERZM:  Test conditions

« A AR 10~55Hz
Sweep frequency

- @5 REE 1.047
Sweep time 1.0min.

- s g — 7 19.6m/s° (2G)
Acceleration Constant

- RIE 7 m) X,Y,Z
Direction

o BRI A 5w 3 1 RERE
Test time 1 hour each

(4) ABRJF¥E  Test method

R D. UL T.

Nk

N Input Terminal
PR 7 17 R B BB OB

Direction Vibrator

(5) ARBRAER Testresults

/ Device Under Test

L&

~ Fitting Stage

& % O K
ANJ1BJE Vin:100VAC
H 718 10:100%

R EfeBIE B HEE (V) Vo7 AR (mVp-p) PR - SEEEIRRE
Check item Output voltage Ripple noise D.U.T.State
Before test 48.01 101.5
RERT% X 48.00 123.0 Fgr 72 L OK

After Y 48.01 110.2 B L OK
test z 48.01 115.3 Fgr 72 L OK
TDK-Lambda R-18




7. JA XY I2b— B  Noise simulate test

(1) wREBREIE & OB

MODEL : HWS1000-5

Moise

Input

Simulator

phase A

phase B

Common Mode Noise Test

V3ab—4—

Simulator

iE#s Test circuit and equipment

HWS1000

P.S.

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

PS.

:lt-o'""“‘

———F et
OFG

: INS-4320(A) (V44 WFFEFT)

Normal Mode Noise Test

(Noise Laboratory Co.,LTD)

(2) #ERSEAME Test Conditions

- AJVEIE

Input voltage

- WA I

Output voltage

- T

Output Current

- JE IR

Ambient temperature

AV )

Pulse width

100,230VAC
TERE
Rated

: 0%,100%

: 25°C

: 50ns ~ 1000ns

(3) HIFEZAM:  Acceptable conditions

LA L7\
2HIMH 7 L7gunvE Not to be shut down output.

3. X DR DIV

4) HABRFEHR  Test Result

Not to be broken.

No other out of orders.

o>
=

TDK-Lambda

- ) A4 RXEIE
Noise level

- (A
Phase shift

- FRE
Polarity

- FUmE—F
Mode

- MU TSR

Trigger select

: 0OV~2kV

:90°

+.—

: Normal

Common

. Line

R-19



HWS1000

8. ZEEEAER  Thermal shock test
MODEL : HWS1000-5
(1) fEHFH#S  Equipment used
Thermal Shock Chamber TSA-101L-A(2) (TABAI ESPEC CORP).
(2) #3520 The number of D.U.T.(Device Under Test)
1 & (units)

(3) R BRZME Test conditions

- B PRIR B :-30C & 85C lcycle
Ambient temperature +85C -
- BRI ]  MER 30min
Test time Refer to Dwg.
B A 7L 1100 YA 7 v T
Test cycle 100 cycles
- JEENIE -30C
Not operating 30min

4) #BFE  Test method

WIAE D%, faldn 2R B I A, EREY A 27V TREBRZ1T 9, 10081 7 V121, ki &
HILEE FICIR R AE L, IR E R 2 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

AJ17EE Vin:100VAC 5V
HH 77 B 10:100% From To
Uy 7PN A XEE
Ripple noise voltage mVp-p 67.4 92.7
MIN \% 4.987 4.987
A H)
. . 0 mV 0 mV
Line regulation
MAX \% 4.987 4.987
e 0% v 5.000 4.999
g N °
. 13 mV 12 mV
Load regulation
100% \Y 4.987 4.987
o Pin Y 1258.9 1256.3
A 0, 0,
Efficiency Vout v 4.987 79.2% 4.987 79.4%
lout A 200 200
FHARTE « Z Ol [P
Solder condition * etc. OK
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HWS1000

9. FAN¥A%5%F®  Fan life expectancy

MODEL : HWS1000

(1) fFEHBS4  Part name
9A0812G4D031 (SANYO DENKI CO.)

(2) HIFF#fn  Life expectancy
A== L D7 7 VEEOHFHEMT —F 2T FEEEI0%) .
Fo. 77 JHERGRERIEMEATIX. fig 1.7

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 S

Life expectancy(years)

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

fig 1. 77 UHERIREERE@AT
Measuring point of fan exhaust temperature.

B P

Air Flow / Measuring point

50mm

P.S.
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