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Terminology used

FG....... Frame Ground

*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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1. Calculated value of MTBF Z400 H V

MODEL : 160V-2.6A
(1} Calcutating Method

Method of calculation according to MIL-HDBK-217F.
Individual failure rates is given to each part, and MTBF is calculated by the count of each part.

Formula:
MTBF = ! -x10° = - ! x 10° (hours)

_ ﬂequip Z} Nz'(/lGﬂ'Q )i

i=

Where:
A equip = Total Equipment Failure Rate (Failures / 10° Hours)
g = Generic Failure Rate For The ith Generic Part (Failure / 10° Hours)
N; = Quantity of i th Generic Part
n = Number of Different Generic Part Categories
To = Generic Quality factor for the i th Generic Part (7, = 1)

(2) MTBF Values

Gr: (GROUND, FIXED)

MTBF = 75,667 (HOURS)

(MTBF calculation for fan isn't included.)
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2. Components derating 2400 H.V

MODEL : 160V-2,6A
{1} Calculation method
1. Measuring Conditions
Input: 100, 200Vac Ambient temperature: 50°C

Cutput: 160V - 2.6A (100%) Mounting Method: Standard Mounting

2. Semiconductors

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

3. IC, Resistors, Capasitors, efc.

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

4. Caleulation Method of Thermal Impedance:

® _ Tj(max) B Tc o _ Tj(rm.\) B Ta
je P J-a T P
c(max) ¢ (g
Te : Case temperature at start point of derating; 25°C in general
Ta : Ambient temperature at start point of derating; 25°C in general
Pe(max) : Maximum power dissipation
T (max} : Maximum junction femperature
O, : Thermal impedance between junction and case

o

ia : Thermal impedance betwesn junction and air
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(2) Component derating list

Location No. Vin=100Vac  Load=100% Ta=50°C
A101 Timax= 150 °C pja= 1200 °*C/w
L4981ADO13TR Pd= 023 W ATas= 25.0 °C Ta= 750 °C
ST Ti=Ta+ (0 jaxPd)=> Tj= 1028 °C DF, = 684 %
D101 Tjmax= 180 °C fj-¢c= 1.0 °CIwW
D25XB60-7000 Pd= 80 W ATc= 52.0 *C  Tec= 102.0 °C
SHINDENGEN Tj=Tc+ (0 j-c x Pd) => Tj= 1100 °C  DF.= 733 %
D108 Timax= 1580 °C @}c= 26 ‘CIW
STTH806DTI Pd = 30 W ATc= 420 °C Tec= 920 °C
ST Tj=Tc + (8 j-c x Pd) => Tj= 998 °C DF.= 665 %
D116 Timax= 178 °C gjc= 2.0 ‘CIwW
IDHO2SG120 Pd = 280 W ATc= 57.0 °C Te= 107.0 °C
INFINEON Tj=Tec + (Bj-cx Pd) => Tj= 1128 °C D.F. = 845 %
Q101 Timax= 180 °C pjc= 0.5 °CIW
IPWB0R099CP Pd= 860 W ATc= 36.7 °C Te= 86.7 °C
INFINEON Ti=Tc+ {8 j-c x Pd) => Tj= 91.0 °C D.F.= 60.7 %
Q105 Timax= 180 °C @jc= 0.8 *CIW
IPP6OR099CP Pd = 391 W ATc= 40.6 °C Te= 89068 °C
INFINEON Tj=Tc + (0 j-¢ x Pd) => Tj= 937 °C DF.= 625 %
SC101 Timax= 125 °C Bjc= 1.2 *CIW
CR12CM-12A BOO Pd = 20 W Afe= 202 ‘C Tec= 792 °C
RENESAS Tj=Te+ (8 j-cx Pd) == Tj= 81.5 °C  DF.= 852 %
PC101 Timax= 126 °C pjc= 1666.7 °“C/W
PS2801-1-F3-A(P) Pd= 000 W ATc= 19.6 °C  Te= 696 °C
NEC Tj=Tc+ (8 j-cx Pd) => Tj= 696 °C DF.= 557 %
Q117 Tjmax= 150 °C 6jc= 0.81 °*C/W
FMHOSNS0E Pd= 0.0 W ATc= 240 °C  Te= 740 °C
FUJ Tj=Tc+ (8 jcxPd)=> Tj= 74.0 °C DF.= 493 %
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Location No. Vin=100Vac Load=100% Ta=50"C
A108 Timax= 150 °C gj-c= 14.0 ‘CW
AD7798BRUZ Pd = 0.002 W ATc= 20.0 °C Te= 700 °C
ANALOG DEVICES  |Ti=Tc + (8-cx Pd) => Tj= 70.0 °C  DF.= 46.7 %
A110 Timax= 150 °C Qja= 1369 °*C/W
DAC8830ICDRG4 Pd= 1E-04 W ATa= 20.0 °C  Tas= 700 °C
Tl Ti=Ta+({0]axPd) = Tj= 70.0 *C DF.= 467 %
A115 Timax= 180 °C fja= 460  °C/W _
STM32F105VCTBTR  |Pd = 0434 W ATa= 15.0 °C  Ta= 702 °C
ST Ti=Ta+ (0 j-axPd) => Ti= 80.2 °C__ DB.F.= 60.1 %
A126 Timax= 150 °C gjc= 3.0 °CW
L.4841BV Pd = 06 W ATc= 10.4 *C Te= 604 °C
ST Tj=Tc + (6 -c x Pd) => Tj= 62.2 °C D.F.= 415 %
A127 Timax= 125 °C fjc= 4,0 ‘CIW
LM3940IT-3.3NOPB  (Pd = 0.5 W ATc= .7 °C Te= 617 °C
NATIONAL Ti=Tc+ {(§j-cx Pd) => Tj= 63.7 __°C  DF.= 51.0 %
Al41 Timax= 125  °C fja= 180.0 °CwW
LM78L15ACM NOPB (Pd = 0.1 W ATa= 214 °C Ta= 714 °C
NATIONAL Ti=Ta+ (0 jaxPd) => Tj= 89.4 °C  D.F.= 715 %
A142 Timax= 150 °C @}c= 3.0 *CIW
MIP2ESDMY Pd = 14 W ATc= 30.2 *C  Tec= 802 °C
MATSUSHITA Tj=Tc+ (0 j-cx Pd)=> Tj= 84.4 °C DF.= 563 %
A145 Timax= 125 °C @j-a= 2310  °C/W
LM78LOSACMNOPB  [Pd = 0.08 W ATa= 16.2 °C Ta= 66.2 °C
NATIONAL Ti=Ta+ (BjaxPd) => Tj = 84.7 °C_ DF.= 678 %
D122 Timax= 150 °C fjc= 130.0 °C/W
CRHO1(TE85L,Q) Pd= 008 W ATc= 24.7 °C Te= 747 °C
TOSHIBA Ti=Tc+ (B j-c x Pd) => Tj= 82.5 °C D.F.= 550 %
D130 Timax= 150 °C @jc= 130.0 °CWw
CRHO1(TEBSL,Q) Pd = 0.03 W ATc= 25.0 *C Te= 750 °C
TOSHIBA Ti=Tc+ {0 j-c x Pd) => Tj= 78.9 °C D.F.= 528 %
D138 Timax= 180 °C gjc= 1300 “CW
CRHO1({TE85L,Q) Pd = 003 W ATc= 19.6 °C Te = 696 °C
TOSHIBA Ti=Tec+ (Dj-cxPd}=> Ti= 73.5 °C__ DF.= 490 %
Q116 Timax= 150 °C fjc= 6.3 ‘CW
IPD135N03L G Pd = 0.01 W ATc= 36.0 °C  Te= 86.0 °C
INFINEON Tj=Tc + (Bjcx Pd) => Tj= 86.1 °C DF.= 574 %
PC106 Timax= 126 °C gj-a= 666.7 °‘CMW
PS82581L2-E3-A(D) Pd= 0.004 W ATa= 9.0 °C  Ta= 59.0 °C
NEG Tj=Tat (0 jaxPd) => Tj= 617 °C  DF.= 493 %
PC109 Timax= 126 °C @j-a= 1666.7 °"CMW
PS2801-1-F3-A(P) Pd= 0.001 W ATa= 10.0 °C Ta= 60.0 °C
NEC Tji=Ta*r (0 j-ax Pd) => Tj= 61.7 °C D.F. = 493 %
PC117 Timax= 125 °C gj-a= 1666.7 °CW
P52801-1-F3-A(P) Pd= 0.001 W ATa= 10.0 °C Ta= 60.0 °C
NEC Ti=Tat (0 j-a x Pd) == Tj= 61.7 °C DF.= 493 %
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{2) Component derating list

Location No. Vin=200Vac Load=100% Ta=50°C
A101 Timax= B0 °C fja= 12560 °CW
[4981AD0O13TR Pd= 023 W ATa= 24.2 °C Ta= 742 °C
ST Ti=Ta+ {(8j-axPd)=> Ti= 1030 °C D.F. = 686 %
D101 Timax= 150 °C @jc= 1.0 *CIW
D25XB60-7000 Pd= 4.0 W ATc= 30.5 °C Te= 805 °C
SHINDENGEN Tj=Tc+ {8 j-cx Pd) => Tj= 84.5 °C D.F. = 56.3 %
D106 Timax= 160 °C @jc= 2.6 *CIW
STTH808DTI Pd = 0.6 W Afc= 28.4 °C Tec= 784 °C
ST Ti=Te+(0j-cx Pd) => Ti= 80.0 °C B.F.= 533 %
D116 Timax= 175  °C gjc= 2.0 ‘CW
IDH02SG120 Pd= 290 W ATc= 55.0 °C Te= 106.0 °C
INFINEON Ti=Tc+ {8 jcxPd) => Tj= 110.8 °C DF. = 633 %
Q10 Tjmax= 150 °C Qjc= 0.5 °CIW
IPWGOR099CP Pd= 400 W ATes= 20.0 °C Te= 70.0 °C
INFINEON Tj=Tc+ (@ jcxPd)=> Tj= 72.0 °C DF.= 48.0 %
Q105 Timax= 150 °C gjc= 08 *CIW
IPPEOR0QOCP Pd= 3.81 W ATe= 40.0 *C Tec= 90.0 °C
INFINEON Ti=Tc+(BjcxPd) => Tj= 93,1 *C D.F. = 621 %
sSC101 Tjmax= 126 °C gjc= 1.2 *CIW
CR12CM-12A BOO Pd= 1.0 W ATc= 20.0 °C Te= 70.0 °C
RENESAS Tj=Te+{Bj-cxPd)y=> Ti= 71.2 *C DF.= 57.0 %
PC101 Timax= 126  °C fj-c= 1666.70 "C/W
P82801-1-F3-A(P) Pd= 0.00 W ATc= 15.8 °C Te= 658 °C
NEC Tj=Tc+ (0 j-c x Pd) => Ti= 65.8 °C DF. = 526 %
Q7 Tjmax= 180 °C fjc= 0.61 *C/W
FMHOONGOE Pd= 00 W ATc= 19.8 °C Te= 69.8 °C
FUJI Ti=Tc+{8jcxPd)=> Ti= 69.8 °C D.F. = 465 %
TDK-Lambda
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Location No. Vin=200Vac Load=100% Ta=50°C
A109 Tjmax= 180 °C @jc= 14.0 *CAW
AD7798BRUZ Pd = 0.002 W ATc= 18.0 °C Tc= 68.0 °C
ANALOG DEVICES  |Tj=Tc+ (0 j-¢c x Pd) => Ti= 69.0 °C__DF.= 46.0 %
A110 Tjmax= 160 °C Qja= 136.9 °C/W
DACS830ICDRG4 Pd = 1E-04 W ATa= 18.0 °C  Tas= 69.0 °C
T Ti=Ta+(9j-axPd)=> Tj= 69.0 ‘C_ DF.= 46.0 %
A115 Tjmax= 150  °C 8ja= 46.0 ‘CIwW
STM32F105VCTETR [Pd = 0434 W ATa= 14.0 °C Ta= 68.1 °C
ST Ti=Ta+ (BjaxPd)=> Tj= 88.1 °C DF.= 58.7 %
A126 Timax= 150 °C @je= 3.0 ‘CW
£4941BY Pd= 02 W ATcs= 10.0 °‘C Te= 80.0 °C
ST Ti=Tc+ {0 j-cx Pd) => Tj= 60.6 ‘C DF.= 404 %
A127 Timax= 1256 °C fjc= 4.0 ‘CIW
LM3940IT-3.3NOPB  |Pd= 0.2 W ATc= 11.4 °C Te= 614 °C
NATIONAL Tj=Tc+ (6j-cxPd)=> Tj= 62.2 °C_ DF.= 498 %
Al141 Tjmax= 126 °C fja= 1800 ~C/W
LM78L15ACM NOPB |Pd = 0.1 W ATa= 204 °C Ta= 704 °C
NATIONAL Ti=Ta+ (9j-axPd) => Ti= 884 °C  DF.= 707 %
Al42 Tjmax= 180 °C @jc= 3.0 “CiwW
MIPZESDMY Pd = 14 W ATe= 18.1 °C Tc= 79.7 °C
MATSUSHITA Ti=Tc+{0j-cxPd)=> Tj= 83.9 °C DF.= 55.9 %
A145 Tjmax= 1256 °C bja= 231.0 °C/W
EM78LOSACMNOPB  [Pd = 008 W ATa= 15.0 °C  Tas= 65.0 °C
NATIONAL Ti=Ta+ (8 j-axPd)=> Tj= 83.5 °C D.F.= 668 %
D122 Timax= 150 °C @jc= 1300 °C/W
CRHO1(TESBSL,Q) Pd= 0,08 W ATe= 243 °C Tec= 743 °C
TOSHIBA Tj=Te+ (8 j-c x Pd) => Tj= 821 °C  DF.= 547 %
D130 Tjmax= 150 °C gjc= 1300 °*CW
CRHO1(TE85L,Q) Pd = 003 W ATc= 24.5 °C Te= 745 °C
TOSHIBA Tj=Tc+ (6 j-c x Pd) => Ti= 78.4 °C D.F.= 523 %
D136 Tjmax= 0 °C Ojc= 1300  °C/W
CRHO1(TES85L,Q) Pd= 003 W ATc= 19.0 °C Te= 65.0 °C
TOSHIBA Ti=Tc+ (@j-cxPd) => Tj= 72.9 ‘C DF.= 488 %
Q129 Tjmax= 150 °C Bjc= 6.3 ‘CIwW
25K4033 Pd= 0.01 W ATc= 31.3 °C Te= 813 °C
TOSHIBA Ti=Tc+ {8 jcx Pd) => Ti= 81.4 °C DF.= 542 %
PC106 Timax= 126 °C fja= 666.70 °CAWV
PS2581L2-E3-A(D) Pd= 0.004 W ATa= 8.0 *C Ta= 580 °C
NEC Tj=Ta+ (0 jaxPd)=> Tj = 607 °C DF.= 485 %
PC108 Timax= 126 °C fj-a= 1666.00 "C/W
PS2801-1-F3-A(P) Pd= 0001 W ATa= 90 ‘C Ta= 59.0 °C
NEC Tj=Ta+ (0 j-a x Pd) => Ti= 60.7 °C__DF.= 485 %
PC117 Tijmax= 125 °C gja=  1666.00 "CAW
PS2801-1-F3-A(P) Pd= 0.001 W ATa= 90 °C Ta= 59.0 °C
NEC Ti=Ta* (0 j-axPd) => Tj= 60.7 °C_ _DF.= 485 %

TDK-Lambda

Z400 H.V

R-6




+
3. Main components temperature rise 2400 H V

MODEL : 160V-2.6A

Condition;
Standard Mounting
Qutput Voltage
Output Current
Ta
. AT Temperature Rise (°C)
Location No. Parts Name 100Vag 00Vac
A101 CHIP PFC IC 25.0 24.2
C101 FILM CAPACITOR 24.0 15.5
€102 FILM CAPACITOR 25.5 16.3
C103 CERAMIC CAPACITOR 25.0 15.6
C105 FILM CAPACITOR 30.2 24.7
G111 FILM CAPACITOR 17.1 12.2
C113 CERAMIC CAPACITOR 5.1 4.6
C116 ELEC. CAPACITOR 15.6 13.1
C501 ELEC. CAPACITOR 27.1 25.0
D101 BRIBGE 52.0 30.5
D106 DIODE 42.0 28.4
D116 DIODE 57.0 55.0
D117 DIODE 56.5 55.2
F101 FUSE 30.9 16.4
L101 COMMON CHOKE 32.7 17.4
L102 COMMON CHOKE 30.3 17.8
L103 PF CHOKE 457 42.0
1104 CHOKE 48.8 46.1
PC101 OPTO COUPLER 19.6 15.8
Q101 MOSFET 20.0 6.0
Q105 MOSFET 40.4 40.6
R500 RES. SHUNT 327 314
T101 TRANSFORMER 40.8 40.4
T102 TRANSFORMER 18.4 17.7
T103 TRANSFORMER 22.2 21.6
A108 DIGITAL ISCLATOR 16.8 15.3
Al115 MICROCONTROLLER 20.2 18.1
Al41 LINEAR REGULATOR 18.0 17.0
Al42 TOP SWITCH 30.2 20.7
A145 LINEAR REGULATOR 16,2 15.0
D125 DIODE 15.0 13.9
D130 DIODE 25.0 24.5
D133 DIODE 19.6 19.3
T201 TRANSFORMER 17.9 17.3
ZD116 ZENER 18.4 17.1
ZD123 ZENER 14.1 13.7
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4. Electrolytic capacitfor tifetime

Condition:

Standard Mounting

Input Voltage
COMPUTED LIFE (year) at T{ambient)

LOAD (%) 30°C 40°C 50°C
20 10.0 10.0 10.0
40 10.0 10.0 10.0
60 10.0 10.0 8.3
80 10.0 10.0 8.1
100 10.0 10.0 5.1

TDK-Lambda
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5. Abnormal test

MODEL :

650V-0.64A

(1) Test condition and circult:

Z400 H.V

Input Voltage: 100Vac Output: 850V 0.64A Ta:50°C
{2) Test results
Test Position | Test Test Resuit
Mode
No. é % 1213|456 Z 8|9 ;lf) 1:] 12
8 |z (Bl81,|255|8E|8(0003|2)2
i = |B|O|E|E g uE: =g o VIT|IB|5|£ Note
w gl @ | SIP[(Plgla]|O
oL £z
1 c115 . . ‘. Ft04
2 | Do 12 | » . . F101
2.4 | » . . F101
3 | DI04 | AK | » . R123
4 | D106 | AK | » o | . . D103, F101, Q101
5 D107 { ALK | + . Pin decreased to 283W
6 D118 | A-K | o . Pin decreased to 46W
DG | o] . . F101, @101
7 | Q101 DS | . . F101
G . L . F101, Q101
8 |02 | CE | » . R135, R136
D-G{ L . F101, Q104, Q105
[} QI04 | DS | o L3N] . F101, Q104, @108, Q107
G . o foe . F101, @104, Q105
i0 | Q108 [ C-E | » . Pin decreased fo 63W
"M |Q2|CE] - .
2 | at17 DS | . . Qi17, Q118, R191, R192, R193, R196
DG} . . 118, R191, R192, R193, R194, R196, R206
13 | Ri25 + . Pin increased to 508W
14 | SCG101| 2 . v loe . Fi01, @101, R123
6 | T1I01 | 13| » . .
1 A28 | 12 | » . No BDisplay, No Fan
2 | AMdt | 2.8 | » . No Bisplay, No Fan
3 1 . . No Display, No Fan
Ald2 | 1-3 | » LI A . A142, F101, ZD101
23 | e . . F101
4 At43 | 35 | » . Vo: 680V, Pin: 520W, OVP fault after 4min.
5 | Ads | 28 | » . . No Fan, D136
6 D126 | A-K | » . No Bisplay, No Fan
7| D123 AK | » . No Display, No Fan
8 | D130 | AK | » . No Display, No Fan
] D135 | AK | » . No Display, No Fan
10 | D136 | AK | » . No Display, No Fan
1 C500 . L ) + Main fuse has blown after 4min. F101, L104, Q108, Q107
Pin decreased to 100W.
2 C502 ) . 1104
3 D500 | AK | » . Pin: 541W, Vo 682.5V, [o: 0.017A
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6. Vibration test
MODEL: 650V-0.64A

{1} Vibration test class

Frequency variable endurance test

(2) Equipment used

Name Manufacturer Model
Vibration Test System Ling Dynamic Systems V875
Laser Shaker Control System DACTRON LASER
Isotron Accelerometer 88.2 mVig Dytran instruments ing. 3256A2
Isotron Accelerometer 101.7 mVig Dytran instruments inc. 3049E3

(3) Testing method

— 0
Vi

+ Stage

Test condition: Y
Sweep frequency: 5~500Hz
Acceleration: 1.07G
Direction: XY 2
Test time: 1 hour per each axis
X
Z
*E.U.T. is fixed to vibrator surface by mounting straps
(4)Test resutt oK
Check item Qutput Voltage (V) Ripple {(mVp-p) E.U.T. state
—Before test 650.01 91.67 OK.
Direction
X 650.02 110.00 OK,
Y 650.04 100.33 0K
Z 650.04 96.67 Ok,
TDK-Lambda
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7. Noise Simulation Test
MODEL : 320V-1.3A

(1) Test equipment;

NoiseKen INS - 4040 impulse noise simulator
NoiseKen IJ - 4050 coupling decoupling network

{2) Acceptance criteria:

1. No damage to PS
2. No output shutdown
3. No other abnormalities

(3) Test condition:

Ta=25°C

Noise level - + (0.6kV,1.2kV, 1.8kV, 2kV) (500 term.)

Pulse width - 50ns ~ 1us

Injection phase {AC input only) - 0°~360° (with step 45°)

Input voltage - 230Vac 50Hz

Output Current - 100%

Output Voltage - Rated

{4) Test result: K

1. No damage to PS

2. No output shutdown

3. No other abnormalities

Pulse Polarity | Line-Neutral| Line-FG Neutral-FG

2kV + oK
2kV - OK
2kV + OK OK
2kV - CK OK

TDK-Lambda
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8. Thermal Shock Test

(1) Test Equipment

Thermal Shock Chamber: TSA-1018-W , ESPEC

{2) The number of D.U.T. (Device Under Test)

1 (unit)

{3) Test condition

Ambient temperature: -20°C <=> +85°C

Test time:

Refer to Dwyg.

Test cycle: 100cycles

iNot operating

1 cycle

30min

30min

{4) Test method

Before testing, check if there is no abnormal output, then put the D.U.T. in festing

chamber, and test it according to the above cycle. Later leave it for 1hour

at room temperature, then check if there is no abnormal output.

{5) Test Result OK
Vin100Vac
Before testing After testing
Vout-100%, | Vout-100%, P_t.p Vout-100%, Yout-100%, Pt.p
lout-100% lout-0% lout-100% lout-0%
319.962v 319.960V 56mV 319.934V 319.933V 55mV
TDK-Lambda
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9. Fan Life Expectancy 2400 H V

(1) Part name

9A061254D041 (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 ambient temperature,

10
‘E R-_
5 ——
=
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c
B
o
@
(=
=
1]
£
-l

1
30 40 50 60 70
Ambient temperature {°C}

Measuring point

Frow <

P.S.

50mm

J

Fig1.Measuring point of fan ambient temperature.

1 year=365 day x 24 hours/day = 8760 hours
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