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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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DRJ240-24-1

. MTBF2[&fE Calculated Values of MTBF

ERdh A b L AEHTEEMTBF  Parts stress reliability prediction MTBF
MODEL : DRJ240-24-1

(1) EH ¥  Calculating Method

Telcordiad B A & I/Xﬁq:itﬁ]f(*l)f’“’“ HEnTWET,
R FAl L, ZENENOHM T LIZERA MR LEWRREIC L > TRESIET,
Calculated based on parts stress reliability prediction of Telcordia (*1).

Individual failure rate Agg is calculated by the electric stress and temperature rise of the each part.

*1: Telcordia (Bellcore) “Reliability Prediction Procedure for Electronic Equipment”
(Document number SR-332, Issue3)
1 1 9
ks MIBF =—=—g x10
equip T Z (]\]i . /'LW_ ) i ] (HOUI’S)

’1.“1 = /1(,‘:' : ﬂ-Q." T Ty

Aequp  : g (FITs)  Total equipment failure rate (FITs = Failures in 10° hours)

Agi D1 & H OIS 5 AR EER Generic failure rate for the ith part
To; A FHEOHMICKT S EE 7 7 7 % Quality factor for the ith part

T A ZBEHOEMIZKT DA ML AT 7 7 & Stress factor for the ith part
Ty I FH OIS T HIRE 7 » 7 #  Temperature factor for the ith part
m c WD EER O Number of different part types

N; i HOESOMEE  Quantity of ith part type

g  BEEROBREE ~ 7 7 % Equipment environmental factor

(2) MTBFfE MTBF Values

25 Conditions

- ANJ1EE : 230VAC - W EE. B : 24VDC, 100%
Input voltage Output voltage & current

- BB 7 77 % :GB(Ground, Benig - Hufl J5iE  ARTERUT A
Environmental factor Mounting method : Standard mounting A

MTBF(Ta=25°C) 443,841 R (Hours)
MTBF(Ta=40°C) = 178,966 B (Hours)
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2.

i

g7 4 L' —7 4 % Components Derating

MODEL : DRJ240-24-1

(1) EHF#E Calculating Method

(@) JE 1L Measuring method

DRJ240-24-1

- AT 51 D RYERLS - A « J] PR S : 55°C

Mounting method  Standard mounting : A | Ambient temperature

- N1EE : 115, 230VAC - HAEE. Bt : 24V, 10A (100%)
Input voltage Output voltage & current

(b) }=E{K Semiconductors

r—ZREE, WEEE ) BEHLE D EAIREE O HE S IR 2 K
RRER . BERIRE & Ol EZ RO F 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.
JRPHIRLEE . (EARRE, BB & il x OEITRGFHEENICA > TWET,
Ambient temperature, operating condition, power dissipation and so on are within

derating criteria.

(d) PMJEHLHE H 5L Caleulating method of thermal impedance

fi—c = Tj(@x) -Te
Pj(max)
Tc T AT 4 T DWMEDL T —RRE —fiRIZ25°C
Case Temperature at Start Point of Derating ; 25°C in General
Pj(max) CRREES R(TF v VB K
(Pch(max)) Maximum Junction (channel) Dissipation
Tj(max) D KBS (T v RV)IRE
(Tch(max)) Maximum Junction (channel) Temperature
0j-c CHERR(T Y R — A E TOERST
(6ch-c) Thermal Impedance between Junction (channel) and Case
TDK-Lambda
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(2) BELT 4 L—T 4 > 7F& Component Derating List

DRJ240-24-1

Hhin % 5 Vin =115VAC Load = 100% Ta=55°C
Location No.
Q1,Q2 Tjmax = 150°C, gj-c =0.6°C/W
IPD65R250C6 |Pd = 2.62W, D Tc=47.9°C Tc=102.9°C
INFINEON  |Tj=Tc+((qj-c) ~ Pd)=104.5°C
D.F. =69.7%
Q3 Tjmax = 150°C, gj-c =1.12°C/W,
IPD60R400CE |Pd =0.55W, D Tc =45.2°C, Tc =100.2°C
INFINEON Tj=Tc+((qj-c) ~ Pd)=100.8°C
D.F.=67.2%
Q4 Tjmax = 150°C, gj-c =1.12°C/W,
IPD60R400CE  |Pd = 0.60W, D Tc =50.7°C, Tc=105.7°C
INFINEON Tj=Tc+((qj-c) ~ Pd)=106.4°C
D.F.=70.9%
Q101 Tjmax = 150°C, g j-c =125°C/W
2SC2873-Y Pd = 0.101W, D Tc=46.7°C, Tc=101.7°C
TOSHIBA Tj=Tc+((qj-c) ~ Pd)=114.3°C
D.F.=76.2%
Q200 Tjmax = 150°C, g j-c = 2.04°C/W
TPH8R80ANH [Pd = 0.66W, D Tc =40.1°C, Tc=95.1°C
TOSHIBA Tj=Tc+((qj-c) ~ Pd)=96.5°C
D.F.=64.3%
Q201 Tjmax = 150°C, g j-c = 2.04°C/W
TPH8R80ANH [Pd = 0.56W, D Tc=41.3°C, Tc=96.3°C
TOSHIBA Tj=Tc+((qj-c) ~ Pd)=97.4°C
D.F. =65.0%
D1 Tjmax = 150°C, gj-c = 0.6°C/W,
GBJ2506 Pd = 3.78W, D Tc =43.3°C, Tc=98.3°C
LITE-ON Tj=Tc+((gj-c) ~ Pd)=100.6°C
D.F.=67.1%
D3, D4 Tjmax = 175°C, gj-c =3.5°C/W
STTH506B-TR [Pd =0.74W, D Tc=47.4°C Tc=102.4°C
ST Tj=Tc+((qj-c) ~ Pd)=105.0°C
D.F. =60.0%
A100 Tjmax = 150°C, gj-c =90°C/W
TEAL716T Pd =0.261W, D Tc=44.0°C Tc=99.0°C
NXP Tj=Tc+((qj-c) ~ Pd)=122.5°C
D.F.=81.7%
A200 Tjmax = 150°C, gj-c =90°C/W
TEAL1995T Pd =0.137W, D Tc=41.1°C, Tc=96.4°C
NXP Tj=Tc+((qj-c) ~ Pd)=108.7°C
D.F.=72.5%
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(2) BELT 4 L—T 4 > 7F& Component Derating List

DRJ240-24-1

Hhin % 5 Vin =115VAC Load = 100% Ta=55°C
Location No.
A201 Tjmax = 150°C, gj-c =50°C/W,
TL431BQDBZR [Pd =0.010W, D Tc =46.5°C, Tc=101.5°C
NEXPERIA  [Tj=Tc+((gj-c) ~ Pd)=102.0°C
D.F. =68.0%
PC101 Tjmax = 125°C, gj-c = 130°C/W
TLP385 Pd =0.032W, D Tc =39.5°C, Tc=94.5°C
TOSHIBA Tj=Tc+((qj-c) ~ Pd)=98.6°C
D.F.=78.9%
PC200 Tjmax = 125°C, gj-c = 130°C/W
TLP385 Pd = 0.014W, D Tc = 34.0°C, Tc=89.0°C
TOSHIBA Tj=Tc+((qj-c) ~ Pd)=90.8°C
D.F.=72.6%
TDK-Lambda
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DRJ240-24-1

(2) BELT 4 L—T 4 > 7F& Component Derating List

Hhin % 5 Vin =230VAC Load = 100% Ta=55°C
Location No.
Q1,Q2 Tjmax = 150°C, gj-c =0.6°C/W
IPD65R250C6 |Pd =1.11W, D Tc=32.7°C Tc=87.7°C
INFINEON  |Tj=Tc+((qj-c) ~ Pd)=88.4°C
D.F. =58.9%
Q3 Tjmax = 150°C, gj-c =1.12°C/W,
IPD60R400CE [Pd = 0.57W, D Tc =38.4°C, Tc=93.4°C
INFINEON Tj=Tc+((qj-c) ~ Pd)=94.0°C
D.F.=62.7%
Q4 Tjmax = 150°C, gj-c =1.12°C/W,
IPD60R400CE  |Pd = 0.60W, D Tc =44.3°C, Tc=99.3°C
INFINEON Tj=Tc+((qj-c) ~ Pd)=100.0°C
D.F.=66.7%
Q101 Tjmax = 150°C, g j-c = 125°C/W
2SC2873-Y Pd = 0.101W, D Tc=415°C, Tc=96.5°C
TOSHIBA Tj=Tc+ ((qj-c) ~ Pd)=109.1°C
D.F.=72.7%
Q200 Tjmax = 150°C, g j-c = 2.04°C/W
TPH8R80ANH [Pd = 0.66W, D Tc = 34.3°C, Tc=89.3°C
TOSHIBA Tj=Tc+((qj-c) ~ Pd)=90.7°C
D.F.=60.4%
Q201 Tjmax = 150°C, g j-c = 2.04°C/W
TPH8R80ANH [Pd = 0.56W, D Tc = 35.8°C, Tc=90.8°C
TOSHIBA Tj=Tc+((qj-c) ~ Pd)=92.0°C
D.F.=61.3%
D1 Tjmax = 150°C, gj-c = 0.6°C/W,
GBJ2506 Pd = 1.70W, D Tc = 26.8°C, Tc=81.8°C
LITE-ON Tj=Tc+((qj-c) ~ Pd)=82.8°C
D.F.=55.2%
D3, D4 Tjmax = 175°C, gj-c =3.5°C/W
STTH506B-TR |Pd = 0.78W, D Tc=35.1°C Tc=90.1°C
ST Tj=Tc+((qj-c) ~ Pd)=92.8°C
D.F.=53.1%
A100 Tjmax = 150°C, gj-c =90°C/W
TEAL716T Pd = 0.255W, D Tc=37.6°C Tc=92.6°C
NXP Tj=Tc+((qj-c) = Pd)=115.6°C
DF.=77.1%
A200 Tjmax = 150°C, gj-c =90°C/W
TEA1995T Pd =0.137W, D Tc =35.7°C, Tc=90.7°C
NXP Tj=Tc+((qj-c) = Pd)=103.0°C
D.F. =68.7%
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DRJ240-24-1

(2) BELT 4 L—T 4 > 7F& Component Derating List

Hhin % 5 Vin =230VAC Load = 100% Ta=55°C
Location No.
A201 Tjmax = 150°C, gj-c =50°C/W,
TL431BQDBZR [Pd =0.010W, D Tc=41.4°C, Tc=96.4°C
NEXPERIA  [Tj=Tc+((gj-c) ~ Pd)=96.9°C
D.F. =64.6%
PC101 Tjmax = 125°C, gj-c = 130°C/W
TLP385 Pd =0.032W, D Tc =33.9°C, Tc=88.9°C
TOSHIBA Tj=Tc+((qj-c) ~ Pd)=93.1°C
D.F.=74.5%
PC200 Tjmax = 125°C, gj-c = 130°C/W
TLP385 Pd = 0.014W, D Tc =29.4°C, Tc=84.4°C
TOSHIBA Tj=Tc+((qj-c) ~ Pd)=86.2°C
D.F.=689%
TDK-Lambda R-6



3. TEHMIEE LAE

Main Components Temperature Rise AT List

MODEL : DRJ240-24-1

(1) BIESRMH Measuring Conditions

(R

WUt 51k
Mounting Method

(Standard Mounting : A)

tA)

DRIZS0-24-1

AT]
AJ1EHE Vin
Input Voltage 115VAC / 230VAC
H17EE Vo
Output Voltage 24VDC
& o
Output Current 10A (100%)

(2) HIEREER Measuring Results

AT Temperature Rise (°C)

AJIEIE Vin 115VAC 230VAC
Input Voltage
B Eh T B dh 4 Hufst J5 1)
Location No. Part name Mounting A
Q1 MOSFET 47.9 32.7
Q2 MOSFET 45,9 32.1
Q3 MOSFET 45.2 38.4
Q4 MOSFET 50.7 443
Q101 MOSFET 46.7 415
Q200 MOSFET 40.1 34.3
Q201 MOSFET 41.3 35.8
D1 DIODE 43.3 26.8
D3 DIODE 474 35.1
D4 DIODE 45,9 34.0
A100 IC 44,0 37.6
A200 IC 411 35.7
A201 IC 46.5 414
PC101 OPTO-COUPLER 39.5 33.9
L1 COIL 33.8 21.4
L2 COIL 35.3 247
L3 CHOKE COIL 54.1 35.4
T1 TRANSFORMER 54.9 50.3
C10 E. CAP 37.0 27.0
C117 E. CAP 39.1 34.6
C209 E. CAP 26.3 20.9
C210 E. CAP 35.3 31.0
C211 E. CAP 35.9 315
C215 E. CAP 315 26.7
TDK-Lambda

DRJ240-24-1

R-7



DRJ240-24-1

. BT UV HEEFMEEME Electrolytic Capacitor Lifetime

Lifetime (year)

MODEL : DRJ240-24-1
e BRZEm Cooling condition : Convection cooling

Output
Hefsr i A
Mounting A Conditions Ta 40°C:
50°C:
AJ) 55°C: --------
Input
Vin=115VAC Vin=230VAC
Ta Lifetime (years) Ta Lifetime (years)
Load 40°C | 50°C | 55°C Load 40°C | 50°C | 55°C
30% 9.6 4.9 3.4 30% 110 | 6.3 4.4
50% 7.3 3.6 2.6 50% 9.3 5.4 3.8
60% 6.9 3.4 2.4 60% 9.1 5.2 3.7
75% 5.0 2.5 1.8 75% 7.6 4.2 3.0
100% 3.3 1.7 1.2 100% 6.4 3.7 2.6
16 16
12 12
S
[<5)
8 > 8
£ —
= \
4 —r~— 4t
e -~ 17
0 0
20 40 60 80 100 20 40 60 80 100
Output Current (%) Output Current (%)

ERHEEHFmIEL, AR AGIECI VR LEETHY . R oHEORELEZOTHEY £4
The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
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MODEL : DRJ240-24-1

e BRZEm Cooling condition : Convection cooling

DRJ240-24-1

AT el
Input
710 B = —
Mounting B | Conditions Ta 25°C: —..—.. -
] — 40°C:
H A 50°C:
Output
Vin=115VAC Vin=230VAC
Ta Lifetime (years) Ta Lifetime (years)
Load 25°C | 40°C | 50°C Load 25°C | 40°C | 50°C
30% 150 | 150 [ 85 30% 150 [ 150 | 9.6
50% 150 | 117 | 538 50% 150 [ 148 | 74
60% 150 | 94 4.7 60% 150 [12.7 | 64
75% 150 | 6.8 3.4 75% 150 | 938 4.9
100% 9.3 3.3 - 100% [ 15.0 5.7 -
16.0 16.0
,_\12.0 \ 12.0
= N Bl
[<B) [<B]
2 8.0 NG 2 8.0 N
[¢B] (b} \
& 4.0 S~ & 40
— J
0.0 0.0
20 40 60 80 100 20 40 60 80 100

Output Current (%)

ERCHEEH AL, BHETE GBIV R LIEETH Y . HRa hoHbED

Output Current (%)

B9
SR

EZHTEY £H A,

The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
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DRJ240-24-1

MODEL : DRJ240-24-1
e BRZEm Cooling condition : Convection cooling

AT H7
Input (F7° @ ”“‘J] Output
Hufsr i C
Mounting C Conditions Ta 25°C: —..—.. -
40°C:
50°C:
Vin=115VAC Vin=230VAC
Ta Lifetime (years) Ta Lifetime (years)
Load 25°C | 40°C | 50°C Load 25°C | 40°C | 50°C
30% 15.0 | 138 6.9 30% 15.0 | 15.0 8.4
50% 15.0 8.8 4.4 50% 15.0 | 125 6.3
60% 15.0 6.9 3.4 60% 15.0 | 10.6 5.3
5% 13.4 4.7 - 5% 15.0 8.0 -
100% 6.0 - - 100% 12.9 - -
16.0 16.0
120 : 12.0
= \ )
g - g
=80 N 2 8.0 ~
lg \\ .é \
£ 40 ~ £ 40
- J
0.0 0.0
20 40 60 80 100 20 40 60 80 100
Output Current (%) Output Current (%)

ERHEEHFmIEL, AR AGIECI VR LIEETHY . BT A0HEORELEZDTEY A,
The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
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DRJ240-24-1

5. 77 ) —</)L&B Abnormal Test
MODEL : DRJ240-24-1

(1) RBXSM  Test Conditions
Input : 230VAC  Output : 24V, 10A Ta:25°C

(2) RBFR Test Results
( Da : Damaged )

Test position Test Test  result
mode
alblc|ld]le|flglh|[I]]j|k]I
|-
VA =
Flolo|H -
. BT N B B R ~
No.| #BshNo. |REBRIRT-| | | % ?’; i% R v el n ] o L
TR R R [BV B o | 72
Rl 2P| P | L ftt
[iﬁ‘
5|35 | = 22|,
Location | Test clslel|ld||T|T|22 S|12|8
. S|lal= S| e = £ Note
No. point |G |O|L|§|@a|H |85 g 5
x|al|l3 oL
s =Z P
D-S | o ol o O Da : A100
D-G | o o] o 0 Da: A100, Q1
G-S 0 o |Input power increase.
1 Q1 .
D 0 o |Input power increase.
S e) o |Input power increase.
G o) o |Input power increase.
D-S 0 o] o 0 Da: A100, Q4
D-G o) o| o o) Da : A100, Q3, Q4
G-S ¢ o
2 Q3 D e} o)
S o) o
G 0 0 0 Da : A100, 03, 04
D-S e) o| o 0 Da : A100, Q3
D-G | o 0 0 Da: A100
G-S o) o)
3 Q4 D O o
S o) o
G 0 o 0 Da: A100, Q3, Q4
D-S 0 o [Output voltage hiccup.
D-G e) e) 0 Da : Q200
4 Q200 G-S o o |Input power increase.
D 0 e}
S o) o
G 0 0 0 Da : Q200
D-S o o |Output voltage hiccup.
D-G | o 0 0 Da: Q201
5 Q201 G-S o) o |Input power increase.
D O o)
S o) o)
G o) 0 0 Da: 0201
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DRJ240-24-1

( Da: Damaged )

Test position n:g;te Test result
albflc|ld|le|[flglh| 1] ]j|lk]]I
E
“ “lololm| s =
X
No. | #5#No u; 7I ﬁ jj; igf @ ;ﬁ; i% [v]c|nh LK % K
Eol IS : = o " £
plo X P|P|Wr U fit,
Wr
=|o| S 52
Location | Test 515 e % Iz 2 :?f’ e %- -ccz 2
. = o | = > e = < Note
No. point |B|O|L|&§|a|5 |85 g o
il el 2|2
1-2 o) o) o)
2-3 o) o) o
3-4 o) o o)
6 D1 1 e} o
2 o o
3 o o)
4 o) o
A-K o of o o Da:Q1,Q2
7 D3 -
A-K o o [Input power increase.
3 D200 A-K | o o |Output voltage hiccup.
A-K o) o |Input power increase.
@) @) O
° clo o) ol o o Da: Q1, Q2
o ol o o Da: A100, Q3
10 cl7 o o |Output voltage hiccup.
e o o o Da : A100, Q1, Q2, TFR1
O o]
@] O O
121 c210 o o |Output ripple increase.
1-3 o o |Output voltage hiccup.
4-6 o o |Output voltage hiccup.
1 o o |Output voltage hiccup.
13| PCi01 3 o o |Output voltage hiccup.
4 o o |Output voltage hiccup.
6 o o |Output voltage hiccup.
1-2 o o |Output voltage hiccup.
4-7 o o |Output voltage hiccup.
11-14 | o o |Input power increase.
17-19 | o o |Output voltage hiccup.
18-19 | o o |Output voltage hiccup.
1 o o |Output voltage hiccup.
14 T1 2 o o |Output voltage hiccup.
4 o ol o o Da : A100, Q1, Q2, Q3, Q4
7 O o | o 0 Da: A100, Q1, Q2, Q3, Q4
11 o o |Input power increase.
14 o o |Input power increase.
17 e o |Output voltage hiccup.
18 o) 0
19 0 0
TDK-Lambda
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6. #EBEHEBR Vibration Test

MODEL : DRJ240-24-1
(1) IEEVPRERTEXE Vibration Test Class
7 5 | IR Bh 2 A G B

(2) EARERBRY A b Site Used

DRJ240-24-1

Frequency variable endurance test

AEEER - | Jiangsu Electronic Information Product Quality Supervision & Inspection intitute
Address: No. 100 Jinshu Road, Wuxi Jiangsu P. R. China

(3) #EBRSZM4 Test Conditions

- JA B B B

: 10~55Hz - IREN 71 X, Y, Z

Sweep frequency Direction

- far 5 | IRE ] : 1.0457[H - AR IRE D 4507 A3k 1EREH]

Sweep time 1.0min Sweep count 1 hour each

- 5 : —7E 19.6m/s” (2G) - FEENE

Acceleration Constant Not Operating

(4) RBFHE  Test Method
DIN RAIL BR{iK7E VIS

D.UT

I

MOUNTING FLATE
MOUNTING ERACKET,

B4 B \\\° - °(///EW#7VW+

o [y
Y I VIBRATING MACHINE PLATE

IRE AR 7L —

VIBRATING MACHIMNE

IREN B

[ SIDE LOCK —
ARy s

[z
z I V

(5) ¥ESZ&M Acceptable Conditions
1 BHE L7,
Not to be broken.

2. iR % O H TS 8 70 v,
No abnormal output after test.

(6) RBAER  Test Results

A% OK
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DRJ240-24-1

7. 74 XTI =2b—FABR  Noise Simulate Test
MODEL : DRJ240-24-1

(1) HRERERE X OHEIESR: Test Circuit and Equipment

H a#H
Simulator J.UT. Load
X = b— : INS-AX2-450TH (NoiseKen)
Simulator
(2) RBRZ%f4 Test Conditions
- N1+ : 100, 230VAC < A REE : 0~2kV
Input voltage Noise level
- L ER - NLFH : 0~360 deg
Output Voltage Rated Phase
- B : 0%, 100% - iR o
Output current Polarity
« J PR S : 25°C - HUmE— R 'Y, ST
Ambient temperature Mode Common, Normal
- 2L G : 50~1000ns - MU TER : Line
Pulse width Trigger select

(3) LM Acceptable Conditions

1L AT LB L T 5 —ReRY BRI T D72V,
Must not have temporary function degradation that requires input restart.
2. iRt O ) EEITIHE S 28 L TV 70,
Output voltage must be within the regulation specification after the test.
3.1, 2lTIMA T, JEME - FEKDIRNE,
Along with 1 and 2, smoke and fire are not allowed.

(4) HBRHREER  Test Results

&% OK
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8. EE®EHBX Thermal Shock Test

MODEL : DRJ240-24-1

(1) BEFEHEIZE  Equipment Used

Thermal shock chamber : ESPEC

(2) FRBRSMH Test Conditions

- EEIE PRI L : -40°C & +85°C
Ambient Temperature
- AR IREFH] : XS
Test Time Refer to Dwg.
N 1759 B A 7 v
Test Cycle 759 Cycles
- FEEhE
Not Operating

(3) HBRFGE  Test Method

(4)

Q)

WIHHE D%, EElan 23 BRI AL, Bl A 7 VTR &7 9,

1cycle

30min

30min

DRJ240-24-1

75904 7 T, R A F IR R NI LRI GE U, N B RN WA R T S,

Before the test, check if there is no abnormal output and put the D.U.T in the testing chamber.

Then test it according to the above cycle. 759 cycles later, leave it for 1 hour at the room temperature

and check to make sure that there is no abnormal output.

HIESZA  Acceptable Conditions

AR O H N 720,
No abnormal output after the test.

HEBRAER  Test Results

TDK-Lambda
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