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XORBRERIZ, ART—ZTHY 40, 2TORMITITTREFERFEELZ R LET,
HENELT, UTORRITBEMEE BE AN ET,

Test results are typical data. Nevertheless the following results are considered to be
reference data because all units have nearly the same characteristics.

FHI A St Load conditions

*ASVEEDRIOVACK DS FRlD LBV T AV —T 4 T INLETT,
Output derating is needed when input voltage is less than 90VAC.

Output voltage : 24V

Vin Iout : Full load 24V
90 - 265VAC 100% 0.63A
85VAC 80% 0.5A
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DRJ15

1. MTBFE&fHE Calculated Values of MTBF
MODEL : DRJ15-24-1
(1) BEHF¥# Calculating Method

JEITA (RCR-9102B)D i AL THRIHENTOET,

ZNENDOELT LT, F AR R G52 B, % DRI > TRESNET,
Calculated based on part count reliability projection of JEITA (RCR-9102B).

Individual failure rates Ag is given to each part and MTBF is calculated

by the count of each part.

<EHH >
MTBF =

1
x10® = —————x10°
lequip z ni (ﬂ/G ﬂ_Q )i H# ﬁfﬁ (HOUI'S)

i=1

hequip : Axp PSR (bR 10" )
Total Equipment Failure Rate (Failure 106Hours)

Ao i % H OB E SR Bk (B 10 k)
Generic Failure Rate for The ith Generic Part (Failure 106Hours)

ni 1% HORBH S OMEE
Quantity of ith Generic Part

n DR ST B E S DA T Y — DK
Number of Different Generic Part Categories

g i FHORBEH KT DM E T 777 (1g=1)
Generic Quality Factor for The ith Generic Part (ng=1)
(2) MTBF{E MTBF Values
Gr : Hi_k| [EE (Ground, Fixed)

RCR-9102B
MTBF = 463.426 Ef] (Hours)
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2.

HeuT 4 L—T 4 2 Components Derating

MODEL : DRJ15
(1) BH 5 Calculating Method

(a) JEH 1 Measuring method

DRJ15

B I FRYEIRAT - A i PHIELEE :55°C
Mounting method  Standard mounting : A| Ambient temperature

- AT 2100 , 230VAC -, B :Typ. , 100%
Input voltage Output voltage & current

(b) }-E{K Semiconductors

=AM HEE ) BMEHII AR B OHE S SR AR
HRTERS 26 MR L DI RO ELIZ,

Compared with maximum junction temperature and actual one which is calculated

based on case temperature, power dissipation and thermal impedance.

(c) IC, #thi, =7 ¥4 1IC, Resistors, Capacitors, etc.

JRIDRIREE | 6 FARRE, 1 E 70 L |l 2 DIEITBGEH EEERNIZAS>TOET,

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

derating criteria.

(d) BJEKPUHE 575 Caleulating method of thermal impedance

o Tj(max) — Tc

0 - .
Pj(max)

0j-

= Tj(max) —TI
Pj(max)

Te TAV =T AT DIED T —ARE —#I225C
Case Temperature at Start Point of Derating;25°C in General

Tl TAL =T T DIGFEL)—RIRE —#xiZ25C
Lead Temperature at Start Point of Derating;25°C in General

Pj(max) R KBS ATy Rk

(Pch(max)) Maximum Junction (channel) Dissipation

Tj(max)  :FHKEE (T YRR

(Tch(max)) Maximum Junction (channel) Temperature

0j-c R (T RIS — AL TOEKHT

(6¢ch-c) Thermal Impedance between Junction (channel) and Case
0j-1 FEA (TR R)DDY— R ETOEKH

(B¢ch-) Thermal Impedance between Junction (channel) and Lead
0j-a FEE KD ETORRH

Thermal Impedance between Junction and Ambient
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MODEL : DRJ15-24-1

DRJ15

EBen g5 Vin=100VAC Ta=55C
Location No. Vo =24V Io=0.63A
Al Tch (max) = 150 C Och-c = 7.4 ‘C/W
ICE3A2065EL] | Pch=0.30 W ATc=273C Tc=823C
INFINEON Tch=Tc + ((6ch-c) x Pch)=84.5C
DF.=56.3 %
DI Tj (max) = 150 °C 0j-1=15.0 ‘C/W
DF06M Pj=0.68 W ATI=163C T=713C
LITE ON Tj =TI+ ((6j-1) x Pj)=81.5C
DF.=543 %
D51 Tj (max) = 150 C 0j-c =3.5 C/W
YG902C2R Pj=0.44 W ATc=36.4C Tc=914C
FUJI ELECTRIC | Tj=Tc + ((6j-¢) x Pj)=92.9C
DF.=61.9 %
D101 Tj (max) = 150 C 0j-1=23 C/W
DI1F60 Pj =229 mW ATI=26.9C TI=819C
SHINDENGEN | Tj =Tl + ((6j-1) x Pj)=82.4C
DF.=543 %
D102 Tj (max) = 150 °C j-a= 130 ‘C/W
CRHO1 Pj=27.8 mW ATa=153C Ta=70.3°C
TOSHIBA Tj = Ta+ ((6j-a) x Pj)=73.9C
D.F.=49.3 %
PC102 Tj (max) = 125 C 0j-c =250 C/W
TLP291(SE | Pj=1.76 mW ATc=22.8C Te=778C
(LED) Tj=Tc + ((8j-c) x Pj)=782C
TOSHIBA D.F.=62.6 %
PC102 Tj (max) = 125 C 0j-c =250 C/W
TLP291(SE | Pj=18.8 mW ATc=228C Te=778C
(TRANSISTOR) | Tj = Tc + ((8j-c) x Pj)=82.5C
TOSHIBA D.F.=66.0 %
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DRJ15

MODEL : DRJ15-24-1

EBen g5 Vin=230VAC Ta=55C
Location No. Vo =24V Io=0.63A
Al Tch (max) = 150 C Och-c = 7.4 ‘C/W
ICE3A2065EL] | Pch=0.68 W ATc =463 C Tc=1013C
INFINEON Tch=Tc + ((6ch-c) x Pch)=106.3 C
D.F.=70.9 %
DI Tj (max) = 150 °C 0j-1=15.0 ‘C/W
DF06M Pj=039W ATI=10.9C TI=659C
LITE ON Tj=Tl+ ((6j-1) x Pj)=71.8C
DF.=479 %
D51 Tj (max) = 150 C 0j-c =3.5 C/W
YG902C2R Pj=0.44 W ATc=394C Tc=94.4C
FUJI ELECTRIC | Tj=Tc + ((6j-¢) x Pj)=95.9C
DF.=63.9 %
D101 Tj (max) = 150 C 0j-1=23 C/W
D1F60 Pj=32.5mW ATI=332°C T=882C
SHINDENGEN | Tj =Tl + ((6j-1) x Pj)=88.9C
DF.=593 %
D102 Tj (max) = 150 °C fj-a= 130 ‘C/W
CRHO1 Pj=27.8 mW ATa=202C Ta=752°C
TOSHIBA Tj = Ta+ ((6j-a) x Pj)=78.8°C
DF.=52.5%
PC102 Tj (max) = 125 C 0j-c =250 C/W
TLP291(SE | Pj=1.76 mW ATc=28.0C Te=83.0C
(LED) Tj=Tc + ((0j-c) x Pj)=834C
TOSHIBA D.F.=66.7 %
PC102 Tj (max) = 125 C 0j-c =250 C/W
TLP291(SE | Pj=18.8 mW ATc=28.0C Te=83.0C
(TRANSISTOR) | Tj=Tc + ((8j-c) x Pj)=87.7C
TOSHIBA D.F.=702 %
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DRJ15

3. EEHMLIEE EFME Main Components Temperature Rise AT List

MODEL : DRJ15-24-1

1) HEZ Measuring Conditions

Mounting A Mounting B
A5k
T
Mounting Method OO\ < OUTPU

+V -V

(FRYERLS - A)
(Standard Mounting : A)

o
]

N L

OO)|| < INPUT

<— OUTPUT

ANJ1%EJE Vin
Input Voltage 100VAC 230VAC 100VAC 230VAC
718+ Vo

Output Voltage 24VDC
HI/ & To

Output Current 0.63A(100%)

2) HIEREFR Measuring Results

AT Temperature Rise (‘C)
HAOT =T 7 1o=100 %
Output Derating Ta=55C Ta=45C
B an Hin A HfS 1) - Mounting A I /717 : Mounting B
Location No.| Part name Vin: 100VAC Vin : 230VAC Vin: 100VAC Vin : 230VAC

Al IPD 27.3 46.3 24.2 43.1
D1 BRIDGE DIODE 16.3 10.9 21.3 17.4
D51 DIODE 36.4 394 323 34.6
D101 DIODE 26.9 332 26.5 333
D102 DIODE 15.3 20.2 18.5 23.8
PC102 PHOTO COUPLER 22.8 28.0 17.9 19.6
T1 TRANS 26.8 30.0 26.5 31.5
L1 BALUN COIL 14.2 7.6 20.2 15.2
L51 CHOKE COIL 14.6 154 13.7 14.5
Cs E.CAP. 12.4 11.2 14.9 159
C6 E.CAP. 19.0 26.5 14.2 20.3
C52 E.CAP. 19.4 20.9 184 20.2
C71 E.CAP. 10.2 10.3 9.8 10.2
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DRJ15

Electrolytic Capacitor Lifetime

BT oY EEMFRME

MODEL :DRJ15-24-1

4.

Cooling condition : Convection cooling

40°C :

Ta

2]
=
.2
=
bS]
=]
1S
O

55C i — - —
60°C : ===

it J71m A
Mounting A

24V

230VAC

Vin =

Lifetime (years)

Vin = 100VAC

Lifetime (years)

60°C
5.9

4.8

4.0
3.7

55°C
8.3
6.8

5.7
5.2

4.3

40°C

20.0

19.1

16.2

14.7

12.2

Ta

Load

20%

40%

60%

80%

100%

6.1

53
4.3

3.6

8.6
7.5

6.2
5.1

4.8

40°C

20.0

20.0

17.4

14.5

Ta

Load

20%

40%

60%

80%

100%

D
T,
............ P i
1 I
\_ [
.t g 1 i i R S
1 1 1 . T 7 1
1 Il 1 [ | 1
..... SR SR SN 1V S 0 S S
" A
/
e A
1 ! 1 ! 1 1
1 1 1 1 1 1
1 1 1 1 1 1
S o © T A

....... \
\ 1
[

T T A
SR SR SO AU AV VA S B
A
IS S O D S S S
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1

(e) o0 O <+ (q\]

(s189K) oumayy

10

10

Output current (%)

Output current (%)

ZEOTEVEE A,

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

BT T OFMITISEN EREARDET,

1=2A
R

FTVEHLAETHY, H O hDHEFED

FHRITIEIC

G

CHEE AR i3, Bt

i

s

The upper limit of the Electolytic Capacitors lifetime are 15 years.
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DRJ15

MODEL :DRJ15-24-1

Cooling condition : Convection cooling

45C :— - -

Ta

2]
=
-2
=
o
=
o)
O

55C i — - —
60°C : ===

@, — INPUT

1 N

[0O]| < outpuT

A= A+

M m
,_Wg
= £
£ 3
= 3

24V

230VAC

Vin =

100VAC

Vin =

Ol t| | n
[==3 IN=3 Rl Aoy
O
=
2
<
o
>
Of | o] =[x
m58765
Efa
5
Ol =|lala=| s
o I A1 PR P B
%11119
<
=
NNENNE
318181518
Q|F|S|x2|2
o
3
Ol ||
[=3 IN=] Vo)
2 <t
=
2
[+~
(5]
>
Ol o[ | o[ e
m58765
£[8
&
Ol e
7S I ] el Bl =
o] (e} o] ] 1=
<t
<
T
S
NNERE
NEEREE
| T8 ®|=
<

T T T T T T T
1 1 1 1 1 1 1
1 1 1 1 1 1 1
I SR R EEEE EELRTCEELTEER,
S LA T T
F==-- (i [y iy it M HE e
1 1 ‘1 1 1 1 1
1 1 1 1 1 1 1
B
1 _. 1 1 1 1 1
l____ LI _I II_IIII_IIII_.IIII_IIII_III|
VA S A R
1 \ 1 1 " 1
T e e | i et
1 1 1 1 1 1 1
IR W SO S S S SO
. | ] 1 ] [ 1
ISR 2 S O A0 S A S S
N I T 177 T- 7T T
.0 1 1 1 _\ 1 1
572 S S N VN A S
A
ISR TR N 2 S S SR S
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
O <t (@\] S 0 O <t (@]
— p— — —
(s189K) oumay
T T T T T T T
1 1 1 1 1 1 1
1 1 1 1 1 1 1
S A S SO
R
1 1 L 1 1 1 1
I O A S
IS S A S SN N S B
" \“.. A A
1 1 1 1 ‘1 1 1
J S B A A
F— e - L7 | P Y R
7 "
1 1
1
1 1
1 1
1 1

[ R
———d—o -

(s189K) oumay

10

Output current (%)

Output current (%)

ZEOTEVER A,

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

BT T OFMITISER LR ET,

1=2A
R

FTOVEHLAETHY, H O LhDHLFHED

FHRITIEIC

G

CHEE AR i3, Bett

i

s

The upper limit of the Electolytic Capacitors lifetime are 15 years.
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5. 77 /) —~/L#BX Abnormal Test

MODEL : DRJ15-24-1

(1) RBRZM Test Conditions

Input : 230VAC

2) RBRHAER Test Results

Output : 24V, 0.63A

Ta:25C

DRJ15

( Da : Damaged )

Test position LIS Test result
mode
alblcldlelflelnliljlk]1
b
V| A 2
" 2|0 |0 | <
No. | #aNo. [pumsir| T | || B HI IR v el o %
¢ z i= 1 . - s
Ll | P|P|W y it
l
=) - )
o ~ 15|32 22|«
Location | Test [ | S |e |2 (B |3 |~ | ?|= EREER RS
. S| alZ|8|E|E|w]|E S |o|= Note
No. pont @ | O alm|x &z S ) olold
= Z |z
1 Al 1-2 O O
2 1-3 O O
3 1-4,1-5 [ O O O Da: F1,D1,A1,Z101
4 1-6 O O
5 1-7 O O O Da: Al
6 1-8 O O
7 2-3 O O
8 2-4,2-5 [ O OO O Da: F1,D1,A1,72102
9 2-6 O O
10 2-7 O O
11 2-8 O O
12 3-43-5 | O OO O Da: F1,D1,A1,72103
13 3-6 O O
14 3-7 O O
15 3-8 O O
16 4-5 O O
17 4-6,5-6 | O O
18 4-7,5-7 | O OO O Da: F1,D1,A1,72104
19 4-8,5-8 [ O OO O Da: F1,DI
20 6-7 O O
21 6-8 O O
22 7-8 O O
23 1 O O
24 2 O O O
25 3 O O O Da: Al
26 4 O O
27 5 O O
28 6 O O
29 7 O O
30 8 O O
TDK-Lambda 10/14



DRJ15

( Da : Damaged )

Test position Test Test result
mode
a|lblc|dfe]|]f|leg|[h]i]j[k]]l
=
A 2
- =[O |O[H x
No.| ##iNo. ez | | BN SRR e
FIR| R | BB . | 72
bl | P|P|W U it
i
=) - )
g = e Slels E ?0 E £ g 2
Location Te.st s g 2 g g qg) . g e 2 5 :35) Note
No. pont |@ |O|[F |F|R |xA S8 ol ol
= Z | Z
31 D1 AC-AC [ O OO0 O Da:Fl
32 DC-DC | O OO O Da: F1,DI1
33 AC-DC | O OO O Da: F1,DI1
34 AC O O
35 DC O O
36 D51 A-K O O
37 A O O
38 K O O
39 D101 A-K O O
40 A/K O O
41 D102 A-K O O
42 A/K O O
43 T1 1-5 O O
44 2-4 O O
45 1-2 Ol0 O Da:FI,D1,Al
46 2-3 O Ol0 O Da:FI1,D1,Al
47 3-4 O OO0 O Da: F1,D1,Al
48 4-5 OO O Da: F1,DI
49 7-8 O O
50 1 O O
51 2 O O O Da: Al1,Z103,R107,R108
52 3 O O
53 4 O O O Da: Al1,Z103,R107,R108
54 5 O O
55 6 O O
56 7 O O
57 8 O O
58 9 O O
59 L51 O o tHjJUj/lxt%jJu
Output ripple increase
60 O O
61 C5 O OO O Da: F1,DI1
2 o o )\7]?%7]%?)11
Input power increase
63 C52 O O
64 o o tljjwfzvt%jqu
Output ripple increase
65 C71 O O
66 o o tljjwfzvt%jqu
Output ripple increase
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DRJ15

#RENFBR  Vibration Test

MODEL : DRJ15-24-1
1) RELNRERTELE Vibration Test Class

fi 5 | HREN B K FBR - Frequency variable endurance test
(2) FEAHEHRABRERE Equipment Used

IMV (££) il A :RC-1120 RS VS-1031-200
IMV CORP Controller Vibrator

3) ARBRSM: Test Conditions

- o B A et : 10~55Hz ARE 7 1A] X, Y, Z
Sweep frequency Direction
e 5 [ IR ] : 1.0471H « IR R ] DA D7 A3 TR
Sweep time 1.0min Sweep count 1 hour each
T . —iE 19.6m/s’ (2G) CEUR FEHERUAE A
Acceleration Constant Mounting Method Standard
Mounting A

4) RBRFH¥E Test Method
DIN L — VEUA IR RE

State of mounting on DIN RAIL m

[ Tom|,

E |

E |
I N
00000000 baom0ug

&

/ Fitting stage

OO
0
ool | #EHm

Direction

X

V4 Vibrator

(5) HESLM: Acceptable Conditions

1. AR 22
Not to be broken.
2. RERZ O IR R

No abnormal output after test.

(6) ARBAER Test Results

A& OK
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DRJ15

7. JARX 2L —FiABR Noise Simulate Test
MODEL : DRJ15-24-1

1) RABRMBEE KL OHIESS Test Circuit and Equipment

L +V
$3aL—4 HERA a5
Simulator D.UT. Load
EG N @ -V

32l —% (INS-4320(A) (A RWFZEHT)
Simulator (Noiseken)

(2) HABRSEM Test Conditions

* NI : 100, 230VAC < JAREBIE :0~2kV
Input voltage Noise level
- EE : TEA& -\ AH :0~360 deg
Output Voltage Rated Phase
- 10, 100% i D,
Output current Polarity
- Jé PR BE :25C ‘EInE—R CIEL, S
Ambient temperature Mode Common, Normal
AV : 50~1000ns - "7 IR : Line
Pulse width Trigger select

(3) YIESLM: Acceptable Conditions

1. B, 5% %82 D I BIEDOEBH DR

The regulation of output voltage must not exceed 5% of initial value during test.
2. RO ) TE T LB Tl

The output voltage must be within the regulation of specification after the test.
3. FEME R K DI\

Smoke and fire are not allowed.
4) HRBFER Test Results

&1 OK

TDK-Lambda 13/14



DRJ15

8. Z\EEEFEX Thermal Shock Test
MODEL : DRJ15-24-1
1) A HIZS Equipment Used
TSV-40ht : ESPEC

(2) FABRZ/4 Test Conditions

leycle
- L] RS :-40°C © 85C  +85C —
Ambient Temperature 30min
- AR IR ] X B
Test Time Refer to Dwg.
<R A7 1100 YA
Test Cycle 100 Cycles
FEEIE -40°C -
Not Operating 30min

3) RABRJHIE Test Method

MR E D%, BEEin 25 (AL, EREY A2 TRBRETT), 100912711212,
PR 2 FR FE NI IR FBGE L . S E DRV F 2R 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.

(4) HIESf: Acceptable Conditions

ABR TR O NICER T D e

No abnormal output after test.

5) RBRFER  Test Results
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