DLP180-24-1

RELIABILITY DATA

W fyy P AT




I N D E X

Calculated Values of MTBF ...
Component Derating ..o e
Main Components Temperature Rise AT List .....................
Electrolytic Capacitor Life ... .
Abnormal Test ...
Vibration Test ...
Noise Simulate Test ...

Thermal Shock Test

DLP180-24-1

PAGE

R-1

R-5

R-7

R-8

R-10

R-11

R-12

3% 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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DLP180-24-1

1. CALCULATED VALUES OF MTBF

MODEL : DLP180-24-1

(1) Caleculating method

Calculated based an part count reliability projection of JEITA (RCR-9102).

Individual failure rates Ag is given to each part and MTBF is calculated by the count of each part.

<Formula> :
1 1 o
MTBF = 7 =— x 10" (Hours)
eaup z N; (44 o),
i-1
. . - . 8
hcquip : Total Equipment Failure Rate  (Failure/10° Hours)

L9 : Generie Failure Rate for The ith Generic Part  (Failure/1 n® Hours)
N, : Quantity of ith Generic Part
n : Number of Different Generic Part Categeries
Mg : Generic Quality Factor for The ith Generic Part (TrQ =1)

{(2) MTBF Values

Gr ' (Ground , Fixed)

MTBF = 390,388 (Hours)
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DLP180-24-1

2. COMPONENT DERATING
MODEL : ODLP180-24-1

{1} Calculating Method
(a) Measuring Canditions
Input : 100VAC » Ambient temperature : 507G
Output » 24V 7.5A(100%) e Mounting method : Standard Mounting
(b) Semiconductors

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

(c) 1C, Resistors, Capacitors, etc.
Ambient temperature, operating condition, power dissipation and so on are within derating criteria.

(d) Calculating Method of Thermal Impedance

93~C:M Hjia:Tj(max)-Ta gj_\::E(maxJ_Tl

Pc(max] Pc(max) Pc(max)
T : Case Temperature at Start Pgint of Derating ; 25°C in General
Ta : Ambient Temperature at Start Point of Derating ; 25°C in General
T : 1.ead Temperature at Start Paint of Derating ; 25°C in General
Peway : Maximum Collector{channel) Dissipation
(Pch[nmx))
T : Maximum Junction{channel) Temperature
(Tch(mu;)
3; ¢ | : Thermal Impedance between Junction(channel} and Case
ch-¢
fi-a ¢ Thermal Impedance between Junction and Air
fi- : Thermal Impedance between Junction and Lead
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{2} Component Derating List

DLP180-24-1

Location No.

Vin = 100VAC

Load = 100%

Ta=50°C

Ql

Tchmax = 150 %,

0 ch-c =0.833 °C/W,

Peh{max) - 150 W,

29K2R17 Pch=585 W, A 'l;c =485 °C, Tc=498.5°C
TOSHIRA Tch=Te + ({0 ch-c} x Pch)= 103.4°C
DI =689%

02 Tehmax = 150 °C, 0ch-c = G833 °C/W, Pch(max) = 150 W,
26K2611 Pch=35.82 W, AT;::M.Q C, Te=97.9°C
TOSHIBA Teh = Te + ((6 ch-¢) x Pch)=102.7 °C

DF =68.5%
1 Tjmax = 150 °C, G j-c=55°C/W,
D3ISBEO Pd=3.78 W, ATe=537°C, Te = 103.7 °C

SHINDENGEN Tj=Te + {(0-c) % Pd)=124.5°C

D.F.=83.0%
D2 Tymax = 150 °C, O jc=3.6°C/W,
= = [=! = o
10IL2CZ47 A Pq 72“40W, ‘ GA Te=41.9°C, Te=91.8°C

TOSHIBA Ti=Te +((0j<) x Pd)=100.5°C
DF. = 67.0%

D51 Tjmax = 150 °C, 03-c=2.0°C/W,

FSADOIM-0IR Pd=77.13 W,» ’E Te=355.0°C, Te=105.0 °C
FUILELE. Ti=Te+{(0i-c) x Pd)=119.3°C
D.F. = 79.5%
Q101 Ijmax = 125 °C, B j-a = 667 °C/W, Pe{max) = 150 mW,
25C2712-Y Pd=1mW, ATa=234°C, Ta=73.4°C
-IE8SL Ti=Ta+ (0ja) »x Pdy=741°C
TOSHIBA F. =59.3%

Q102 Tchmax = 150 °C, 6 ch-c=12.5°C/IW, Pchimax) = 10 W,
2SK2177-4001 Pd =25 mW, o AO"EC =18.2°C, Te=68.2°C
SIITNDENGEN Tch — Te + ({0 ch-c) x Pd)—68.5°C

L DF =457%
Q201 Timax = 125 °C, 0 )-a =667 °C/W, Pc(max) = 150 mW,
28C2712-Y Pd =1 mW, A Ta - 447 °C, Ta=947°C
-TE85L Ti=Ta+ ({Bj-a) x PA)=0954°C
TOSHIBA D.F. =76.3%
PCIN Tymax = 125 °C, 0j-a— 0667 "CIW, Pd(max) = 150 mw,
PS25811L2-EXD) 1d = 0 mA, ATa—419°C, Ta=919°C

{LED) ALLOWABLE lg(max) = 32.0mA (at Ta=91.9°C)

NEC D.F.=0%

PCl01 Timax =125 °C, & )-a — 607 "CYW, Pe{max) — 150 mW,

PS2581L2-E3(D) Pd - 0 mW, ATa=41.9°C, Ta=91.9°C
(Transi;tor) Ty la+{{Bja) x Pd)y=91.9°C
NEL D.b. =73.5%
PC102 Tymax =125 °C, 8 j-a = 667 °C/W. Pd{max) =150 mW,
PS2581L2-E3(D) Id=12mA, ATa=403°C, Ta = 90.3°C

(L) ALLOWABLE T:{max) = 32.0mA (at Ta = 90.3°C)

NEC DF. =375%

PC10O2 Timax = 125 °C, 8 j-a =667 °C/W, Pcfmax) = 150 mW,
P525811.2-E3(D) bBd =23 mW, A Ta—40.3°C, Ta=90.3°C

(Transistor} Ty = Ta+ ((Bj-a) x Pd)= 107.0°C

NEC D.F. = 85.6%

ALOL Tjmax = 150 °C, 8 j-c =50 °C/W, Pd(max)= 650 mW,
FASS02M-TE] Pd =66.5 mw, A_‘Tc =482 °C, Te=98.2°C

FUJLLLL. Tj = Te+{(8j¢) x Pd)y=101.5°C
DF =67.7%
Al02 Tjmax = 150 °C, 9 j-¢ =40 °C/W, Pd(max)=1.5W
M51005AFP-600C Pd_= 286 mW., B OA Te =625 °C, Te=1125°C
MITSUBISHI T = Te+ ((QJ-c) x Pd)=123.9°C
B.F. = 320%
Tjmax = 150 °C, 0 j-a= 108 °C/W
a s
D?ég;blﬂg‘;ﬁ Pd=0W, ATa=24.9°C, Ta=74.9°C
SHINDENGEN Tj=Ta+((0ja) x Pd)=74.9 °C

DF =459%
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DLP180-24-1

Location No. Vin = 100VAC Load = 100% Ta=50°C

D103 Ljrmax — 150 °C, 8 j-a = 108 °C/W,

DIFL20U-4063 Pd=0W, ATa=475°C, Ta=97.5°C
SHINDENGEN Tj=Ta+((8ia) x Pd)=97.5°C
D.F. = 65.0%
D104 Tjrmux = 150 °C, 0 j-a = 130 °C/W,
CRHO1-TER51, Pd =184 mW, ATa=432°C, Ta=932°C
TOSHIBA Tj=Ta+{(0ja} x Pd)=95.6°C
N.F. = 63.7%
Timax = 150 °C, 83 a— 130 °C/W,
CRHI(?I]-OTSESSL Pd =38 mW, ATa=510°C, Ta=101.0°C
TOSHIBA Tj=Ta+((0ja) = Pdy=102.0°C
N.F. = 68.0%
D106 Tjmax — 150 °C, 0 j-a = 130 °C/W,
CRHOI-TESSL. Pd =40 mW, ATa=511°C, Ta= 101.1 °C
TOSHIBA Ti=Ta+((8)a) x Pd)=1063°C
D.F. = 70.9%
Timax = 150 °C', 0ja— 130 °C/W,
(,‘RHEIZ —(']II'ESSL Pd - 10 mW, ATa=355°C, Ta=¥5.5°C
TOSHIBA Ti=Ta+((0j-a) x Pd)y=868°C
D.F. = 57.9%

D202 Tjmax — 125 °C, 0 j-a = GOT7 "CF/W, P{max} =150 mW

155184-TR8sL. | L= UMW ATa=1357°C, Ta=857°C
TOSHIBA Ti=Ta+((0ja) x Pd)=857°C
D.F. = 68.6%

7101 Tjmax ~ 150 °C, 0 j-a — 125 °C/W, P(max}— 1.0 W

U1ZB27-TE12L Pd=0mW, ATa=43.2°C, Ta=93.2°C
TOSHIBA Tj=Ta+((®j-a) x PA)=93.2°C
DF. =62.1%
7102 Tymax =150 °C, 0j-a - 125 "C/W, Plmax) = 1.0 W
UI7R27-TE120, | PA=OmW, ATa=414°C, Ta=91.4°C
TOSHIBA Tj="Ta+{{0j-a) x Pd)-914°C
DF. - 60.9%
7104 Tymax = 150 °C, 0 j-u =625 “C/W, Pd(iax) — 200 W
0207Z15-y-TEgs | P4= 23 mW, ATa~316°C, Ta=816°C
TOSHIBA Ti=Ta+ ((8j-2a) x Pd)=97.2°C
D.E. = 64.8%
7105 Tinux — 150 °C, 8 j-a= 023 "C'W, PU(ux) — 200 mw
D2 TEgsL | PA=OmW, ATa=7209°C, Ta = 79.9°C
TOSHIBA Ti=Ta+((8j4) x Pd)=79.9°C
D.F. = $3.3%

- Timax = 150 °C, 6 j-a=025 *C/W, Pu(max) — 200 mw
MAB??S}LTX Pd=0mw, ATa=266°C, Ta - 96.6 °C
MATSUSHITA Tj-=Ta+((8j4) x Pd)=96.6°C

D.F. = 64.4%
Tpnax = 130 °C, 0j-a— 023 °C/W, Pd(max) — 200 mWw
S sy | PA= 36 MW, ATa=383°C, Ta =883 °C
TOSHIBA Tj=Ta+{(8ja) = Pd)~ 1108°C
ILE. = 73.9%
A201 Tjmax = 150 °C, §i-a=315°C/W, Pd(max) = 400 mW
WPC1093-E1 Pd=30mWw, ATa=532°C, Ta=103.2°C
NEC Tj=Ta+ ((8j-a) x Pdy=112.7°C
D.F. = 75.1%
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3. MAIN COMPONENTS TEMPERATURE RISE AT LIST

MODEL : DLP180-2441

Measuring Conditions

DLP180-24-1

OQutput connector
\! Rail
Loco e
Mounting @ :@
Methed
bod
{Standard
Mounting)
Input connector
Input Voltage (VAC) 100
OQutput Voltage (VDC) 24
Output Current (A) 7.5

% Condition Ta =50°C, Convection cooling .

OUtDUtTZe;aES?C“OO%) Standard Mounting
LO;?O” Parts Name AT Temperature rise (“C)
L1 BALUN COIL 33.2
Lz BALUN COIL 40.0
L3 CHOKE COIL 508
D1 BRIDGE DIODE 537
D2 FRD 419
Q1 MOS FET 48.5
Q2 MOS FET 478
D51 LLD 55.0
T1 TRANS PLII SF 60 4
L55 CHOKE COIL 70.8
A101 CHIPIC 48.2
A102 CHIP IC 625
C6 E. CAP. 371
c7 E.CAP. 24,7
C9 E. CAP. 46.8
C10 E. CAP. 485
C51 E. CAP. 382
C52 E. CAP. 37.8
C57 E. CAP. 47.8
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Measuring Conditions

Qutput connector

\

bocd e
Mounting E §|
Method
bod
{Standard
Mounting)

Input connector

DLP180-24-1

Input Voltage (VAC) 230
Output Voltage (VDC) 24
Output Current (A) 7.5

¥ Condition Ta =50°C, Convection cooling .

G Deraig (0% | gandard Mauming |
Lo&z:)hon Parts Name AT Temperature rise (°C)
L1 BALLUN COIL 213
L2 BALUN COIL 217
L3 CHOKE COIL 376
D1 BRIDGE DIODE 34.9
D2 FRD 36.2
(0 MOS FET 406
Q2 MOS FET 427
D51 LLD 50.9
T1 TRANS PULSE 573
L55 CHOKE COIL 69.1
A101 CHIP IC 440
A102 CHIP IC 60.5
C6 E. CAP. 329
Cc7 E. CAP. 220
Co E. CAP. 418
C10 E. CAP. 423
C51 E. CAP. 31.4
CH2 E. CAP. 31.3
C57 E. CAP. 432
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4. ELECTROLTIC CAPACITOR LIFETIME

MODEL:

DLP180-24-1

DLP180-24-1

Qutpul connector \ Rail
STANDARD MOUNTING = =N
od
\ Input connector
Vin = 100VAC
Life Time (years) e
Load (%)| Ta= | Ta= | Ta=| Ta=
30°C | 40°C | 50°C | 60°C 100 L
20 10.0 6.4 3.2 1.6
40 9.8 4.9 25 1.2 e
60 8.4 4.2 2.1 1.1 %
80 6.6 3.3 1.6 2
100 4.7 24 1.2 g e
£
&
3 a0
20
a 2 w w ®
Output Current (%)
Vin = 230VAC
Life Time {years) b
Load (%)| Ta= | Ta= | Ta= | Ta=
30°C | 40°C j 50°C | 60°C 100
20 10.0 6.8 3.4 1.7
40 10.0 55 2.7 1.4 .
60 9.1 4.5 2.3 1.1 z
80 8.0 4.0 2.0 - 3
100 6.3 3.2 1.6 2 oo
=
2
o
20
00 . ;
20 49 80 80 100
Qutput Current (¥s)
Ta=30°C —————- Ta =40°C
Ta=50°C ———~— Ta=60°C ———
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DLP180-24-1

5. ABNORMAL TEST

MODEL : DLP180-24-1

(1) Conditions
Input : 230VAC Qutput : 24V / 7.5A Ta:25°C, 70%RH

(2) Test Results
(Da : Damaged)

. Test
Test position Mode Test Results
1(2|3(4|5(6|7|8[9]10§11[12
No.
c — [+H]
- |95 5| @
[ o3 - o | A al| c| »w
Location| Test |G| G| e |28 |e|T|2|5|e|%|5|c|5
= 5 >0
No. Pont |&|S|E|EIZ|EITIEI|B|B]|O|G|E Note
) r!e|lo ol a|©
Qlz Z|z
Da:Z2101,0101,0102,R105,
! DG |0 0|0 R106,R107,Q1
Da:D101,0102,R105,R106,
2 D-5 |O O R107
3 Q1 GS [O Q |Input Power Increase(5W)
4 D 0 QO [Input Power Increase(5W)
5 S 0] O {Input Power Increase(5W)
] G O O linput Power Increase(5W)
Da:Z102,0103.D101,.D102,
/ D-G O R105,R106,R107.Q2
Da:D103,R171,D101,D102,
8 D-S O R105,R106,R107
9 Qz Gs (O O
10 D 0] O
1 S @] O
. - Da :D103.D101,D102 R105,
12 G O 00 O R106,R107,Q2
13 AC-AC |O O 0
14 D4 AC-DC|O O O
15 AC 0 O
16 DC O O
17 @] O
D2 Da :D101,0102,R105,R1086,
18 0 0|0 O R107,Q1
19 K-A1 |O O |Cutput Voltage Low
20 K-A2 (Q O |Cutpul Vollage Low
21 D51 K (@) O
22 A1l O O |Output Voltage Low
Da:D1041,D102,D103,R105,
23 A2 O 0|0 R106,R107,Q2
Da:D101,D102,R105,R106,
24 CB(C7) 0O O O R10G7
25 0 O

DENSEI-LAMBDA R-8



DLP180-24-1

- Test
Test position Mode Test Results
112|134 |5|6|7|8193|10]11]12
No.
-1 D % =1
. Ll | =228 ol c|»
Location| Test |5| G| el¥| 2|3 |T|2|F|2|&|5| 6|5
No. | Pol |&|8|E|§|8|5H| 8|5 213|8|0|5| & Note
o {0 g [s] o (@]
o L Z\|Z
26 | C51 0O 0|0
27 | (C52) O O |Output Ripple Increase
28 1112 10 O [Input Power Increase (18W)
12— Da:Q1,0101,0102,R105,R106,
29 a.10 |© 0|0 O R107
o 12 0 0
31 11 Q O |Input Power Increase (6VV)
32 12 Q © |Input Power Increase (6W)
33 L55 O QO [Output Voltage Low
34 Q O
35 1-3 6] 0
37 5-6 @] O
38 7,8-9,10( O OO
Da:Q2,0101,0102,0103,R105,
39 T 10-11 | O 00 O R106,R107
40 11-12 | O 0|0
41 1 @) O
42 3 0] O
43 5 0] O
44 D104 0 O |Input Power Increase (12W)
45 O O [Input Power Increase (5W)
46 D105 O O [Input Power Increase (TW)
47 O O |Input Power increase (5W)
48 D106 O 0
49 &) O |Output Voltage Unstable (2V)
50 0] 0]
R112
51 0 O
54 O O
R117 Da:Q2,0101,D102,0103,R105,
55 0 c|0 o R106,R107
56 12 |0 0 B
57 34 |0 O 0
PC101
58 1,2 O 0O
59 34 | |O o
60 1-2 |0 O 0
61 3-4 O 0
102
G2 PC10 12 0] Q 0
61 3,4 O O 0
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DLP180-24-1
6. VIBRATION TEST
MODEL : DiP180-24-1
(1) Vibration Test Class
Frequency Variable Endurance Test
(2) Equipment Used
« Controller : DP550 (DP CORP. USA) « Vibrator : V870 {LDS CORP. UK)

(3} Test Conditions

+ Sweep frequency 10 ~ 55Hz

¢ Sweep time 1.0 min.

* Acceleration Constant 9.8m/s*(1G)
+ Direction X, Y, Z.

» Tasttime 1 hour each

{4) Test Method

_~Device Under Test

Input terminal Din Rail Track - ,
i T ~Din clamper
>)Output terminal ' N -

Fitting gtage

N
1
P

. Vibrator

Direction

(5} Test Results

OK
Vin: 100VAC
lout: 100%
Check item Cutput Voltage (V) Ripple Veltage (mVp-p) D.U.T.State
Before Test 24.024 55
X 24.033 50 OK.
After
Test Y 24.034 50 QK.
zZ 24.035 50 OK.

DENSEI-LAMBDA R-10



DLP180-24-1
7. NOISE SIMULATE TEST

MODEL : DLP180-24-1

(1) Test Circuit And Equipment

L
@ Sirulator LOAD
N
— G

I T
Simulator : INS-400L Noise Laboratory Co.,LTD
(2) Test Conditions
s |nput Voltage : 100, 230VAC + Noise Level 1 OV-2kv
« Qutput Voltage : Rated + Phase Shift ;o 0°~360°
» Qutput Current : 0%, 100% » Polarity R
s Ambient Temperature : 25°C * Mode :  Normal
Common
+ Pulse Width :  H0ns ~ 1000ns » Trig Select :  Line
{3} Acceptable Conditions
1. Not to be hroken.
2. Not to be shut down output.
3. No other out of orders.
{4} TestResult
OK
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DLP180-24-1
8. THERMAL SHOCK TEST
MODEL : DLP180-24-1
(1) Equipment Used
THERMAL SHOCK CHAMBER TSV-40 {TABAI ESPEC CORP.)
{2} The Number of D.U.T.{Device Under Test)
2 unite

(3) Test Conditions

» Ambient Temperature : -30°C<=——= 85°C leyele
e Test Time : Referto drawing +ss°c o
30min
e Test Cycle : 100 Cycles
¢ Not Operating
-390°C

(4) Test Method 30min

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 abnormat output.

(5) Test Results

OK
Vin : 100VAC 24V
lo : 100% FROM TO
Ripple Noise my 55 40
Spike Noise my 60 64
MIN \Y 23.950 23979
Linc Regulation Oomv 1mV
MAX Vv 23.950 23.980
. 0% Vv 23.990 24.010
Load Regulation 40mv 31mV
100% v 23.950 23.979
Pin W 2147 216.4
Efficiency Vout Vv 23.950 83.7% 23.979 83.1%
lout A 7.5 7.5
Solder Condition « etc. _ OK
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