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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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HFE2500
1. M.T.B.F

1.1 Method of calculation according to Telcordia (Belicore):

Limited Stress - Method [, Case 3, Ambient temperature-25°C, GB (Ground,Benign)
Individual failure rates is given to each part and M.T.B.F is calculated by
the count of each part

=32, MTBF =
i=1

where:

A failure rate of I's item

7 number of item

1.2 M.T.B.F Values according to Teicordia (Bellcore)

M.T.B.F = 219,657 (HOURS)
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HFE2500
1.3 Method of calculation according to JEITA (RCR-9102)

Based on part count reliability projection of MIL-HDBK-217F, GE (Ground,Fixed)
Individual failure rates is given to each part and M.T.B.F is ‘
calculated by the count of each part.

MTBF — —L = L x 10° (Hours) |

P 3N (o)
i=1

Where:
M equip = Total Equipment Failure Rate (Failures / 10%6 Hours)
rs G = Generie Failure Rate For The it Generic Part (Failure / 106 Hours)
N; = Quantity of it Generic Part
n = Number of Different Generic Part Categories
o = Generic Quality factor for the Generic Part (o = 1)

1.4 M.T.B.F Value according to JEI TA (RCR-9102)

M.T.B.F = 32 913(HOURS)
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HFE2500
2.COMPONENT DERATING

Calculation method

a) Condition
Output: Vout - 100%, lout - 100%
Ambient temperature: 50°C
Mounting Method: Standard (horizontal) mounting

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

c¢) Semiconductors, Resistors, Capacitors, etc.

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

d) Calculation method of thermal impedance

Tj(max)-Tc Tj(max)-Ta Tj(max)-TI
0 j-c= Pc(max) 0j-a= Pc(max) 0j-1 Pc(max)
Tc: Case Temperature at Start Point of Derating; 25°C in General
Ta: Ambient Temperature at Start Point of Derating; 25°C in General

Pc(max): Maximum Power Dissipation

Tj(max):  Maximum Junction temperature

0 j-c: Thermal Impedance between Junction and Case
0 j-a: Thermal Impedance between Junction and Air
0 j-I: Thermal Impedance between Junction and Lead
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(2) Component derating list

HFE2500

Location Ne Vin=230VAC Load = 100% Ta=50°C
A107 Timax= 150 °C Oic= 3.0 *CIW
MIP2ESDMY Pd = 3.5 W ATc= 288 °C Te= 78.8 °C
PANASONIC Tj=Tc+ (BjcxPd)= 89.3 °C DF.= 595 %
A104 Timax= 150 °C Oic= 420 °C/W
MC33063AD Pd= 0.75 w ATec= 429 °C Tc= 92.9 °C
Ti Ti=Te+ (O jcxPd) = 1244 °C DF.= 829 %
A401 Timax= 125 °C Oja= 1400 °CW
UCC28061D Pd= 0.067 W ATa= 148 °C Ta= 64.6 °C
Tl Tj=Ta+ (OjaxPd)= 740  °C DF.= 592 %
A403 Timax= 150 °C Bia= 2500 CW
FA13843NHLTP-EL-E |Pd = 0.035 W ATa= 140 °C Ta= 64.0 °C
FUJI Tj=Ta+ (0jaxpd)= 728  °C DF.= 485 %
ABO1 Timax= 150 °C Oja= 2000 °C/w
LM5033MM NOPB ~ |Pd= 0.1 W ATa=  24.0 °C Ta= 74.0 °C
NATIONAL SEMI Tj=Ta+ (B jaxPd) = 94.0 °C DFE. = 627 %
ABO2 Timax= 125 °C Oja= 2860 °CW
TPS2819DBVR Pd= 0.1 W ATa= 254 °C Ta= 75.4 °C
Tl Ti=Ta+ (8 j-axPd) = 1040 °C DF.= 832 %
ABO3 Timax= 125 °C Ora= 2860 °C/W
TPS2819DBVR Pd= 0.1 W ATa= 240 °C Ta= 74.0 °C
Tl Tj=Ta+ (0jaxPd)= 1026  °C DF.= 821 %
AB51 Timax= 150 °C Oja= 2000 °CW
LM5033MM NOPB ~ |Pd= 0.1 W ATa=  15.0 °C Ta= 65.0 °C
NATIONAL SEMI Ti=Ta+ (0j-axPd) = 85.0 °C DF.= 56.7 %
AB52 Timax= 150 °C Ora= 2000 °C/wW
LM5102MM Pd = 0.1 W ATa=  16.0 °C Ta= 66.0 °C
NATIONAL SEMI Ti=Ta+ (O paxPd) = 86.0 °C DF.= 57.3 %
AB53 Timax= 150 °C Oia= 2000 °CwW
LM5102MM Pd = 0.1 W ATa=  15.0 °C Ta= 65.0 °’C
NATIONAL SEMI Ti=Ta+ (O}axPd) = 85.0 °C DF.=  56.7 %
AT01 Timax= 125 °C Bja= 2000 cCW
LTC43571MS8#TRPBHPd = 003 W ATa= 344 °C Ta= 84.4 °C
LINEAR Ti=Ta+ (OjaxPd)= 90.2 °C DF.= 722 %
ABO1 Timax= 150 °C Bjc= 420 oW
MC33063AD Pd = 0.5 w ATc= 548 °C Te= 104.8 °C
Tl Tj=Te+ (0 j-cxPd) = 125.8  °C, DF.= 839 %
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HFE2500

Location Ne Vin=230VAC Load = 100% Ta=50°C
D101 ' Timax= 150  °C Oic= 06 °CIW
GBJ2506-F Pd = 14 w ATc=  50.2 °C Tc= 100.2 °C
DIODES Ti=Tc+ (O j-cxPd)= 1086  °C DF.= 724 %
D107 Timax= 150 °C Ojc= 35 °C/W
YG912S6RR Pd = 4.3 W ATc= 428 °C Tc= 92.8 °C
FUJI Ti=Tc+ (0 j-cxPd) = 107.9 °C DF.= 719 %
D108 Timax=" 150 °C Ojc= 35 °CIW
YG912S6RR Pd = 4.3 W ATc= 492 °C Tc= 99.2 °C
FUJI Ti=Tc+ (0 jcxPd) = | 1143  °C DF.= 762 %
D109 Timax=" 150 °C Ojc= 1.2 °CIW
IDH12SG60C Pd = 4.2 W ATc=  57.3 °C Tc= 107.3 °C
INFINEON Ti=Tc+ (O jcxPd) = 1123  °C DF.= 749 %
Q101 Timax= 150 °C Oic= 04 °CIW
IPWB0R075CP Pd = 10 W ATc= 308 °C Tc= 80.8 °C
INFINEON Tj=Te+ (O jcxPd) = 84.8 °C DF.= 565 %
Q102 Timax= 150 °C Oic= 04 °CIW
IPWB0RQ75CP Pd = 10 W ATc=  38.0 °C Te= 88.0 °C
INFINEON Ti=Te+ (OjcxPd) = 92.0 °C DF.= 613 %
Q103 Timax= 150 °C Ojc= 04 °CIW
IPWB0R075CP Pd = 12.3 W ATc= 641 °C Tc= 114.1 °C
INFINEON Ti=Tc+ (0 j-cxPd) = 119.0 °C DF.= 793 %
Q104 Timax= 150 °C Ojc= 04 °CIW
IPW60R075CP Pd = 12.3 w ATc= 545 °C Tc= 104.5 °C
INFINEON Ti=Tc+ (0 jc xPd) = 109.4  °C DF.= 729 %
Q113 Timax= 150 °C Bic= 04 °CIW
IPWB0R075CP Pd= 4.0 W ATc= 524 °C Tc= 102.4 °C
INFINEON Ti=Tc+ (0 jcxPd)= 1040 °C DF.= 693 %
Q114 Timax= 150 °C Oic= 04 °CIW
IPW60R075CP Pd = 4.0 W ATc=  46.9 °C Te= 96.9 °C
INFINEON Ti=Te+ (O jcxPd) = 98.5 °C DF.= 657 %
Q121 Timax= 150 °C Ojc= 04 °CIW
IPWB0R075CP Pd = 4.0 W ATc=  36.8 °C Tc= 86.8 °C
INFINEON Ti=Tc+ (O jcxPd) = 88.4 °C DF.= 589 %
Q122 Timax= 450  °C Ojc= 04 °CIW
IPWBOR075CP Pd = 4.0 w ATc= 57.6 °C Tc= 107.6 °C
INFINEON Tj=Tc+ (O jcxPd) = 109.2  °C DF.= 728 %
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HFE2500

12V
Location Ne Vin=230VAC Load = 100% Ta=50°C

Q501(R) Timax=" 150 °C Bic= 09 °CIW .‘
BSCO017N04NS G Pd = 1.2 W ATc= 408 °C Tc= 90.8 °C
INFINEON Tj=Tec+ (0 jcxPd) = 919  °C DF.= 613 %
Q502(R) Timax= 150 °C Oic= 09 °C/W

BSCO17NO4NS G Pd = 1.2 W ATc= 396 °C Tc= 89.6 °C
INFINEON Tj=Tc+ (0 jcxPa) = 9.7  °C DF.= 605 %
Q503(R) Timax= 150 °C Oic= 09 °CIW |
BSCO17N04NS G Pd = 1.2 W ATc=  38.1 °C Tc= 88.1 °C
INFINEON Ti=Te+ (0 j-cxPd) = 89.2 °C DF.= 595 %
Q504(R) Timax= 150 °C Oic= 09 °CIW

BSCO017N04NS G Pd = 1.2 W ATe= 339 °C Te= 83.9 °C
INFINEON Ti=Tc+ (OjcxPd) = 85.0 °C DF.= 567 %
Q505(R) Timax= 150 °C Oic= 09 °CIW

BSCO017N04NS G Pd= 1.2 w ATc= 348 °C Tc= 84.8 °C
INFINEON Ti=Te+ (0 j-cxPd) = 85.9 °C DF.= 573 %
Q506(R) Timax= 150 °C Oic= 09 °C/W

BSCO17N04NS G Pd = 1.2 W ATc= 329 °C Tc= 82.9 °C
INFINEON Tj=Tc+ (0 j-cxPd) = 84.0 °C DF.= 56.0 %
Q501(L) Timax= 150 °C Oic= 09 °CIW

BSCO17N04NS G Pd = 1.2 w ATc= 415 °C Te= 91.5 °C
INFINEON Ti=Te+ (O jcxPd) = 92.6 °C ‘DF.= 617 %
Q502(L) Timax= 150 °C Oic= 09 °CIW

BSC017N04NS G Pd = 1.2 w ATc= 462 °C Te= 96.2 °C
INFINEON Tj=Te+ (0 jc xPd) = 973  °C DF.= 649 %
Q503(L) Timax= 150 °C Oic= 0.9 °C/W

BSCO17N04NS G Pd = 1.2 w ATc= 472 °C Tc= 97.2 °C
INFINEON Ti=Tc+ (OjcxPd) = 98.3 °C DF.= 655 %
Q504(L) Timax= 150 °C Oic= 09 °CIW

BSC017N04NS G Pd = 1.2 w ATc= 486 °C Tc= 98.6 °C
INFINEON ATi=Te+ (B jcxpPd)= 99.7 °C DFE.= 665 %
Q505(L) Timax=" 150 °C Ojc= 09 °CIW

BSC017N04NS G Pd = 1.2 w ATc= 493 °C Tc= 99.3 °C
INFINEON Tj=Tc+ (0 j-cxPd) = 1004  °C DF.= 669 %
Q508(L) Timax=" 150 °C Oic= 09 °CIW

BSCO17N04NS G Pd = 1.2 W ATc=  54.9 °C Tc= 104.9 °C
INFINEON Tj= Tc+ (0 j-cxPd) = 106.0  °C DF.= 707 %
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HFE2500

24V
Location Ne Vin=230VAC Load = 100% Ta=50°C

Q501(R) Timax= 150 °C Ojc= 0.9 °CIW

BSCO77N12NS3 Pd = 1.5 w ATc=  70.1 °C Tc= 120.1 °C
INFINEON Tj=Tc+ (0 jcxPd) = 1215 °C DF.= 810 %
Q502(R) Timax=" 150 °C Ojc= 09 °CIW

BSC077N12NS3 Pd = 1.5 w ATc=  76.4 °C Te= 1264  °C
INFINEON lji= 1CT (UjcxPd) = 1278 “C DF.= 852 %
Q503(R) Timax= 150 °C Oic= 0.9 °CIW

BSCO77N12NS3 Pd = 1.5 w ATc=  66.8 °C Tc= 116.8  °C
INFINEON Tj=Tc+ (O jcxPd) = 1182  °C DF.= 788 %
Q504(R) Timax= 150 °C Ojc= 09 °CIW

BSCO77N12NS3 Pd = 1.5 W ATc=  69.9 °C Tc= 1199  °C
INFINEON Tj=Tc+ (0 j-cxPd) = 1213  °C DF.= 809 %
Q505(R) Timax= 150 °C Ojc= 09 °C/W

BSCO77N12NS3 Pd = 1.5 W ATc=  66.2 °C Tc= 116.2 °C
INFINEON Ti=Tc+ (0 jcxPd) = 1176  °C DF.= 784 %
Q506(R) Timax= 150 °C Oic= 0.9 °CIW

BSCO77N12NS3 Pd = 15 w ATc= 471 °C Te= 97.1 °C
INFINEON Ti=Tc+ (O jcxPd) = 98.5 °C DF.= 656 %
Q501(L) Timax= 150 °C Oic= 09 °CIW

BSCO77N12NS3 Pd = 1.5 W ATc= 657 °C Tc= 115.7 °C
INFINEON Tj=Tc+ (B j-cxPd) = 1171 °C DF.=  78.1 %
Q502(L) Timax= 150 °C Oic= 09 °CIW

BSCO077N12NS3 Pd = 15 w ATc= 610  °C Tc= 111.0  °C
INFINEON Ti=Tc+ (O jcxPd) = | 112.4  °C DF.= 749 %
Q503(L) Timax= 150 °C Oic= 09 °CIW

BSC077N12NS3 Pd = 1.5 W ATc=  57.0 °C Tc= 107.0 °C
INFINEON Ti=Tc+ (O jcxPd) = 1084  °C DF.= 722 %
Q504(L) Timax= 150 °C Ojc= 09 °CIW

BSCO077N12NS3 Pd = 1.5 W ATc= 497 °C Tc= 99.7 °C
INFINEON Tj=Tc+ (0 j<c xPd) = 1011 °C DF.= 674 %
Q505(L) Timax= 150 °C Oic= 0.9 CW

BSCO77N12NS3 Pd = 1.5 w ATc=  51.4 °C Te= 101.4  °C
INFINEON Tj=Tc+ (0 jcxPd) = 1028 °C DF.= 685 %
Q506(L) Timax= 150 °C Ojic= 0.9 °CW

BSCO077N12NS3 Pd = 1.5 W ATc=  51.1 °C ;Tc= 1011 °C
INFINEON Ti=Tc+ (O jcxPd) = 1025  °C DF.= 683 %
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HFE2500

48V
Location Ne Vin=230VAC Load = 100% Ta=50°C
Q551 Timax= 150 °C Oic= 09 °CIW
BSC077N12NS3 Pd = 15 w ATc= 474 °C Tc= 97.4 °C
INFINEON Tj=Tc+ (OjcxPd) = 98.8  °C DF.= 659 %
Q552 Timax= 150 °C Oic= 09 °CIW
BSCO77N12NS3 Pd = 1.5 W ATc= 421 °C Tc= 92.1 °C
INFINEON Ti=Te+ (OjcxPd) = 93.5 °C DF.= 623 %
Q553 Timax= 150 °C Bic= 09 °C/W
BSCO77N12NS3 Pd = 15 W ATc= 519 °C Tc= 101.9 °C
INFINEON Ti=Tc+ (OjcxPd) = 103.3  °C DF.= 689 %
Q554 Tmax=""750 “C Urc= 09 “CIW
BSCO77N12NS3 Pd = 1.5 w ATc=  46.0 °C Te= 96.0 °C
INFINEON Ti=Tc+ (OjcxPd) = 97.4 °C DF.= 649 %
Q555 Timax= 150 °C Oic= 0.9 °CIW
BSCO77N12NS3 Pd = 15 w ATc= 500 °C Te= 100.0 °C
INFINEON Tj=Tc+ (0 j-cxPd) = 1014  °C DF.= 676 %
Q556 Timax= 150 °C Ojc= 09 °CIW
BSCO77N12NS3 Pd = 15 w ATc= 484 °C Te= 98.4 °C
INFINEON Tj=Tc+ (B jcxPd) = 99.8 °C DF.= 665 %
Q557 Timax= 150 °C Oic= 009 °CIW
BSCO77N12NS3 Pd = 15 w ATc= 421 °C Tc= 92.1 °C
INFINEON Tj=Tc+ (B jcxPd) = 93.5 °C DF.= 623 %
Q558 Timax= 150 °C Oic= 09 °CIW
BSCO77N12NS3 Pd = 1.5 W ATc= 473  °C To= 97.3 °C
INFINEON Ti=Tc+ (OjcxPd) = 98.7 °C DF.= 658 %
Q559 Timax= 150 °C Ojc= 0.9 °C/W
BSCO77N12NS3 Pd = 1.5 W ATc= 537 °C Tc= 103.7 °C
INFINEON Ti=Tc+ (0 j-cxPd) = 1051  °C DF.=  70.1 %
Q560 Timax=" 150 °C Oic= 009 °CIW
BSCO77N12NS3 Pd = 15 W ATc= 4586 °C Tc= 95.6 °C
INFINEON Tj=Tc+ (O jcxPd) = 97.0 °C DF.= 647 %
Q561 Timax= 150 °C Oic= 09 °CIW
BSCO77N12NS3 Pd = 1.5 W 'ATe= 500  °C Te= 1000  °C
INFINEON Ti=Tc+ (OjcxPd)= 1014  °C DF.= 676 %
Q562 Timax= 150 °C Opc= 09 °CIW
BSCO077N12NS3 Pd= 1.5 W ATe= 421 °C Tc= 92.1 °C
INFINEON Ti=Tc+ (9 j-c x Pd) = | 93.5 °C D.F.= 62.3 %
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HFE2500

3.MAIN COMPONENTS TEMPERATURE RISE AT LIST

12V
AT Temperature Rise (°C)
Location No. Parts Name 115Vac 230Vac
A107 TOP SWITCH 24 .4 27.0
A801 AUX REGULATOR 33.2 47.2
C101 "X" CAPACITOR 26.7 26.4
C108 ELEC. CAP. 12.3 14.9
C160 ELEC. CAP. 26.4 49.0
C180 ELEC. CAP. 24.6 38.7
D101 BRIDGE 52.4 47.2
D109 BUCK DIODE . 46.0 54.3
L101 EMI CHOKE 58.4 454
L104 PF CHOKE 52.3 51.9
L105 BUCK CHOKE 27.0 53.1
Q101 PF MOSFET 46.1 30.8
Q103 BUCK MOSFET 47 1 57.3
Q122 DC-DC MOSFET 22.9 47 1
Q506 RECTIFIER 28.8 54.9
Q701 ORING MOSFET 29.6 51.6
T101 BIAS X'MER 22.0 24.4
T102 DRIVER X'MER 18.5 20.6
T104 DC-DC X'MER 38.0 62.7
Conditions:
: @ N sl 'A\\‘l'l )
Standard ; @QO) ' %@
; CZ—D
Mounting I %@E% AOC g mﬁ%&? |
input Voltage 115VAC 230VAC
Output Voltage 12V 12V
Output Current 125A 200A
Ambient Temperature 50°C
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HFE2500

24V
| AT Temperature Rise (°C)
Location No. ‘Parts Name 115Vac 230Vac
A107 TOP SWITCH 25.6 28.8
A801 AUX REGULATOR 35.7 51.2
C101 "X" CAPACITOR 27.2 26.7
C108 ELEC. CAP. 12.8 15.5
C160 ELEC. CAP. 30.4 53.7
C180 ELEC. CAP. 21.6 36.4
D101 BRIDGE 55.8 50.2
D109 BUCK DIODE 48.2 57.3
L101 EMI CHOKE 59.6 45.5
L104 PF CHOKE 33.8 23.9
L105 BUCK CHOKE 30.2 55.9
Q101 PF MOSFET 44.8 28.9
Q103 BUCK MOSFET 54.0 64.1
Q122 DC-DC MOSFET 27.8 57.6
Q502 RECTIFIER 38.7 76.4
Q701 ORING MOSFET 32.9 60.7
T101 BIAS X'MER 19.8 26.4
T102 DRIVER X'MER 16.2 22.3
T104 DC-DC X'MER 41.5 79.4
Conditions:
Standard
Mounting
Input Voltage 115VAC 230VAC
Output Voltage 24V 24V
Output Current 62A 104A
Ambient Temperature
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HFE2500

48V
| AT Temperature Rise (°C)
- Location No. Parts Name 115Vac 230Vac
' A107 TOP SWITCH 22.3 24.8
A801 AUX REGULATOR 46.0 54.8
C101 "X" CAPACITOR 22.1 24.2
C108 ELEC. CAP. 9.2 12.4
C160 ELEC. CAP. 19.0 31.9
C180 ELEC. CAP. 22.0 37.2
D101 BRIDGE 52.1 47.8
D109 BUCK DIODE 42.4 42.6
L101 EMI CHOKE 457 39.7
L104 PF CHOKE 31.5 25.9
L105 BUCK CHOKE 204 37.5
Q101 PF MOSFET 37.4 28.9
Q103 BUCK MOSFET 43.4 53.5
Q122 DC-DC MOSFET 23.7 37.7
Q559 RECTIFIER 27 .4 55.7
Q701 ORING MOSFET 24 .1 44 4
T101 BIAS X'MER 19.0 257
T102 DRIVER X'MER 15.5 21.2
T104 DC-DC X'MER 31.7 62.2
Conditions:
Standard
Mounting
Input Voltage 115VAC 230VAC
Output Voltage 48V 48V
Output Current 31A 52A
Ambient Temperature 50°C
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HFE2500

4.ELECTROLYTIC CAPACITORS LIFE TIME ESTIMATION

Vin=115Vac ,
MODEL COMPUTED LIFE (year) at Tambient
30°C 40°C 50°C
HFE2500 22.33 11117 5.58
25
N |
20 T
§ . \\ f
2>
flol LN
o NN
- 5 \
0
30 35 40 45 50
T ambient (°C)
Vin=230Vac
MODEL COMPUTED LIFE (year) at Tambient
. 30°C 40°C 50°C
-HFE2500 8.22 4.1 2.05
10
8
£ 6
z
P 4
£
ks 2 e~
=
0
30 35 40 45 50
T ambient (°C)
105 —
FORMULA: _ 10 ears
L=1L,x?2 (years)
L: Elec.capacitor computed life (24 hours per day,365 days operatlon)
Lo: Guaranteed life for Elec.capacitor :
Tc: Case temperature of Elec.capacitor :
|
Standard ’
Mounting ‘
l
Output Voltage '
Qutput Current
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5. ABNORMAL TEST HFE2500
Vout=48V
Model:48V lout=62A
Input:230VAC Ta:25°C, 70% RH (Da:Damaged)
Ne Test Position Test Test Result
Mode .
1123|4|5|6]|7]|8(9]10/11[12
T3
Y= o
S .|38le g2
Location Ne| & Q _|212c]|0]|0|5]|8| e Note
15| Ble|2 (22358 |CI3]0]2
= w|o|if|a|d|a|e|a|Z|P|P|2|2|8
AC-DC| O O[O O F101,D101
AC-AC| O O O F101
1 D101 G o) o)
DC O ]
2 D106 ©) 5 ®) O|R122, R123,R302 - open
3 D108 O 0|0 O F101, Q102, PFC Control circuit
O 0|0 O F101, Q102
4 D109 O 0|0 O F101, Q102, Q103, Q104, D107, D108
O O O D106, R122, R123, R302
5 D110 O O O R103, Q103, Q104, D109
o) 0|0 o) F101, Q103, Q104,
O O O R103
6 D111
@) O
7 D12 o O |Input power increased by SOW, Audible noise.
O O Vo up to 32.7V, Damage Q103
8 D113 o o
O O F101, Q101, Q102, R109, PFC Control circuit
O O |A107 - Hicc-up
9 D114
O O
) O A107 - Hicc-up
10 D17 O O|Vo up to 32.7V
G-S |O O Q102 temp. rise increase from 45°C to 102°C
D-S |O ] O F101
1 Q101 D-G | O O O F101, Q101, R408, R411, R412, Q402,
S O O ]Q102 temp. rise increase from 45°C to 102°C
G O [®) F101, Q101
D O O [Q102 temp. rise increase from 45°C to 102°C
GS |O O| | O[Pin=28W
DS |O 0|0 O | Vo up to 34V, after 20sec Da: F101, Q101
2| o0 DG | O o) o) Q103, Q113, Q114, Q121, Q122, R103
S O O O ZD101, Q106, R444, R445, D404, A403
G O 0|0 O | Vo up to 34V, after 20sec Da: F101, Q101
D O 0|0 O [Q104 temp. rise over 150°C, after 1 min Da:
B-E |O ~ | O |Input power was increased by 50W, PF
CE |O Of. Pin=29W
CB |O Ol Pin=29W
13| Q106 E [e) o0 ol F101, D107, D108, Q104, Q113, Q114, Q122,
Vo up to 29V
B © O|0o Ol |O|after2 min. Da: F101, Q102, Q103
C ) eIle) ) F101, Q103, Q113, QI21, Q122
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HFE2500

Test

Test Position Test Result
, Mode
. 11213[4|5[6]7]|8|9]10[11|12
i = m
| 5 58(28],]41E2
Location Ne| £ 2 _|2I2o(0]|0|5|8]| e Note
8 |5|8|o|2|B|T|(Elg|V|Cc|O|O]|8
= |16 o|E|6|3|5|&|8|2|r|r|2|2|E
GS | O O (e]]e)] Q113,Q114
D-S |O O O|O Q113,Q114, Q121, Q122
DG | O @) e]le) Q113, Q114
ol B o 0 0|0 Q114,012
G @) ) e][e) QI21, Q122
D o) [®) 0ol|O Q114, Q122
B-E |O O
CE |O O|Voupto25V
C-B OfVoupto 25V
15 Q115 E o) o)
B O O
C O O
GS {O O |Input power was increased by 20W
Qss1 DS |O O o]lle Q555, Q556
* [ DG |O o 0|0 Q551, Q552, Q555, Q556, D656, R663, A652
16 Q552, -
Q559 S O O |Input power was %ncreased by 5W
G O O [Input power was increased by 5W
D O O |Input power was increased by 5W
GS |O O |Input power was increased by 20W
Q553 D-S | O O [o]fe) Q557, Q558
* [ DG |O O O[O Q553, Q554, Q557, Q558, D657, R657, A6S3
17 Q554, -
Q560 S O O |Input power was fncreased by 5W
G O O [Input power was increased by 5W
D O O [Input power was increased by 5W
G-S |O O [Input power was increased by 20W
0555 DS |O ) O[O Q551, Q552
18| osse. | DG [O 0O e]le) Q551, Q552, Q555, Q556, D654, R662, A652
Q56 1’ S O O |Input power was increased by SW
G O O [Input power was increased by 5W
D O O [Input power was increased by 5W
G-S |O O [Input power was increased by 20W
0557 DS |O o oo Q553, Q554
* DG |O O elle Q553, Q554, Q557, Q558, D655, R656, AGS3
19 Q558, -
Q562 S O O |Input power was %ncreased by 5W
G O O |Input power was increased by SW
D O O [Input power was increased by 5W
G-S |O O [Pin up by 30W
D-S [O O
D-G | O O |Pin up by 30W
20 |Q701~Q705—¢ o) O[Pin up by 2w
G O O |Pin up by 2W
D O O [Pin up by 2W

TDK-Lambda
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HFE2500

Ne Test Position Test Test Result
Mode
112|1314(5|6]7]8]91(10]/11112
- 3 °
5 |38 32
Location Ne| £ 2 _|2]|2[S|0|0|5[&]| » Note
8 15| 810/2|E|2|35|5| 8|V |CIo|S|2
F G| olE|a|dlale|S|2|PlrP|2]|2|8
O 0|0
21 | C144~C159
O O
@) 0|0
22 | C160~C162
O O
O @) R553~R555
23 C551
@) O
O O R558~R560
24 C552
[e) ©)
(@) O R563~R565
25 C553
O @)
O @) R568~R570
26 C554
o) @)
@) [e][e)
27 1 C611~C626
(o) O
28 | C627-C642 [®) = 0O 5 Q113, Q114, Q551, Q552, Q555, Q556
20 | C643-C658 o) olo Q113, Q114, Q553, Q554, Q557, Q558
@) O
12 |O ®)
3-5 |O O @] R151,R172, R173
6-7 | O O | Vout up to 29V, after 30s - No output
7-8 | O O O|A107 - Hicc-up
9-10 | O O O |A107 - Hicc-up
11-12 | O O O Q113, Q121
101 2
30 T 3 o) 0
1 @) @)
6 [@) [@) ®)
8 [@) 0|0
9 @) [@)
11 O O |Vaux=0
1-2 O O Pin=25W
3-4 O O Pin=25W
) 7-8 O O Pin=25W
31 Ti02 1 O 0 o|o Q121
3 O O 0|0 Q122
7 @) o) olo QI21, Q122
: 1-2 O (@)
32 T103
4 1 o) o
| Prim | O ) oo Q113, Q121, Q122
i Sec |O ) oo Q121
33! T104
! Prim (@) (@)
| Sec @) O

TDK-Lambda
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6.VIBRATION TEST

1) Vibration test class
Frequency variable endurance test
2) Equipment used
Controller: Dactron Model:Laser
Vibrator: Ling Dynamic Systems Model:V875
3) Testing method
HFE2500 installed in HFE2500-S1U

HFE2500-S1U /

HFE2500

4)Test condition

A) Vibration Test with Frequency Sweep
Sinusoidal Vibration in Freq.: 5 - 500 Hz
Test level: 1.5G
Test time: 1 oct/min, 20 sweeps Per axis
Test performed in Axes x-y-z

B) Mech. Shock
Test level: half sine, 36G 11ms

3 mech.shocks in all of the 3 axes at each direction.

5)Test Result: OK

Vibration: Shock:
Check item Vout Check item Vout
Initial Initial
Directions 48.027v Directions 48.027v
X 48.029V X 48.029Vv
Y 48.020V Y 48.020V
Z 48.021V Z 48.021V
TDK-Lambda

Stage
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7.NOISE SIMULATION TEST
24V |

1) Test circuit and Equipment

Noise Simulator 1P.S.
phase A Input
Input
phase B Input
FG

Common Mode Noise Test

Impulse noise simulator: INS-4040 (NoiseKen)
Coupling decoupling network: 1J -4050 (NoiseKEN)

2) Acceptance criteria
No damage to P.S.

No output shutdown

No other abnormalities

3)Test condition:

Input voltage:115,230Vac
Output voltage:Rated
Output current:0%,100%
Ambient temperature:25°C
Pulse width:50ns~1000ns

4)Test Result : OK

HFE2500

Noise Simulator

phasé A :'<

Input
phase B

Normal Mode Noise Test

Noise level:0V~2kV

Phase shift:0~360° (step 45°)
Polarity: +,-
Mode:Normal,Common
Line:Trigger select

TDK-Lambda

P.S.
Input
Input
° FG
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HFE2500

8.THERMAL SHOCK TEST
24V

1) Test Equipment
Thermal Shock Chamber: TSA-101S-W (TABAI ESPEC CORP.)
2)The number of D.U.T.(Device Under Test)

1 (unit)
1cycle

3)Test condition +85°C 30min
Ambient temperature:-30°C <=> +85°C

Test time: Refer to Dwg.

Test cycle: 200cycles

Not operating -30°C

30min

4)Test method

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. 200cycles later,leave it for 1hour at the room
temperature, then check if there is no abnormal output.

5)Test Result OK
Vin:230Vac
Before testing After testing
Vout-100%,lout-100% Vout-100%,lout-0% P-t-P Vout-100%,lout-100% | Vout-100%,lout-0% P-t-P
24.008V 23.993V 112mV 23.975V 23.963V 110mV

TDK-Lambda R-18




9.FAN LIFE EXPECTANCY

1) Part name
109P0412K3563 (SANYO DENKI CO.)

2)Life expectancy

The data shows fan life expectancy for fan only by manufacture (90% survival rate).

Fig1. shows measuring point of fan exhaust temperature.

1000000

100000

10000

Life expectancy (hour:

1000

0 10 20 30 40 50 60 70 8 gg 100 4qp 120
Ambient temperature (°C)

Fig1.
Measuring point of fan exhaust temperature.

HFE2500

Air Flow >1<4/ Measuring point

P.S.

50mm

TDK-Lambda
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