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X EEMRRIE. REF—FVTHH., £2TCORGIR. FERELRFEEZRLUET,
MNWELUTCZODEEENBEEBEIRENET,

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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JWS70P

1. MTBFE#fE CALCULATED VALUE OF MTBF

MODEL : JWS70P—-24

(1) #HHAE Caleulating Method

EIAJ (RCR-9102) OHBRABETCHEHINLTVHET,

EFhZnoMmI i, BRHEERAGHEI oI, BEL0ABICL>THREINET,
Calculated based on part count reliability projection of EIAJ (RCR-9102).

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

<BHA>

MIBF = - 1 x10° IR (hours)

P EN Goty),

Aequip : 2AEISHFER (MRS 10°1:R)
Total Equipment Failure Rate  (Failure,/10° hours)

Ag : IBBORBEHGAICN T 2R (i, 10° HR)
Generic Failure Rate for The ith Generic Part  (Failure /10 hours)

Ni 1 HEORBERGBOER
Quantity of ith Generic Part

n : B RBHROAT I -0
Number of Different Generic Part Categories

Tq I BEHOREBRIINTZ@RBEZ72%  (mge=1)
Generic Quality Factor for The ith Generic Part (77 g=1)

2 MTBF{fE MTBF Value

Gy : i EEE  (Ground Fixed)

MTBF= 350,405 K (hour)

A\ NEMIC-LAMBDA R—1



JWS70P
2. BRT 1L —F 1> COMPONENT DERATING
MODEL : JWS70P—24

(1) HHAZE Calculating Method

A1 100VAC R B 50°C

Input Ambient temperature

Hi7 24V 3A(100%) I 75 3 FRHEERS

Output Mounting method Standard Mounting

(b) ¥EK  Semiconductors

T—RA@E. HEEN. BENL D ERREORS RIRE ZROEKER, EERERE DHBZROE Lo
Compared with maximum junction temperature and actual one which is calculated based on case temperature,
power dissipation and thermal impedance.

(© IC. f##. avF ¥ —%F IC, Resistors, Capacitors, etc.

BFEE. HRRE, HEENR Y., E40EIZRFHENICA-STHET,

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

d) BEEPIFEH A Calculating Method of Thermal Impedance

TJ(H]BX) T. Tj(max) -Ta 61 T](max) -Th
jee= a= ] =
Pc(max) ! Pc(max) Pc(max)
Te CTAV =T A T DMEBT - RBE —#&iC25°C

Case Temperature at Start Point of Derating ; 25°C in General

T 1AL =T D EZREBEEE —iz2 5°C
Ambient Temperature at Start Point of Derating ; 25°C in General

T FAL =T A VT OHREBZ)—-REE —MRIZ25°C
Lead Temperature at Start Point of Derating ; 25°C in General

Pe(max) TRV I F(F v RIVER

( Pengmax) ) Maximum Collector(channel) Dissipation

(Tengmax) ) Maximum Junction{channel) Temperature

Bi-c CHEARDPST — 2 E TORIKI

(Becn-c) Thermal Impedance between Junction(channel) and Case

Bi-» DGR S A E T OREN

Thermal Impedance between Junction and Air

8i-1 GRS ) — FE T OEEL

Thermal Impedance between Junction and Lead

I\ NEMIC-LAMBDA R-2



2 ®eam7T4L—F4>7F Component Derating List

JWS70P

MBS
Location No.

Vin = 100VAC

Load = 100%

Ta = 50°C

Q1

Tchmax = 150°C,

B ch-c=1.0C/W,

Pch(max) = 125W

2SK1936 Peh =2.93W, ATe=33.6C, Te = 83.6°C
FUII-ELEC. Tch=Te+((fch-c) X Pch)=87.3C
DF. =582%
Tchmax = 150°C, 6 ch-c =0.833°C/W, Pch(max) = 150W
Qz Pch = 447W, ATC = 43.1007 TC - 93.10C
2SK2611 4 r
TOSHIBA Tch=Tc+((Och-¢) X Pch)=96.8"C
DF. = 64.5%
0101 Tjmax = 150°C, Bj-a=670C/W, Pc(max) = 0.15W
28C2712-Y Pe = 0.0005W, | ATa-395C, Ta = 89.9°C
TOSHIBA Tj=Ta+((6j-a) X Pe)=90.2°C
DF.=60.1%
DI Tjmax = 150°C, Bj-c=3.4C/W,
Pd = 1.50W, ATc =33.8°C, Te = 83.8°C
D5SB60 ’ ‘ ]
SHINDENGEN Tj=Te+(8j-c) X Pd)=88.9C
D.F.=593%
3.4 Tjmax = 150°C, 0j-c=35C/W,
Y(l}jgl’ll)ng Pd = 0.50W, ATc=425C, Te = 92.5°C
FUJLELEC. Tj=Te+(Oj-0) X Pd)=943C
D.F. =62.8%
D51 Tjmax = 150°C, 0j-1=2.0C/W,
=285 =23.9° _ 7300
EsADo2M02 | 14728 Wé_ . .,CMI 23.9C, Tl = 73.9°C
FUJI-ELEC. J=Tl+((Pj-1) * Pd)-79.6
DF.=531%
D101 Tjmax = 150°C, Oj-a=157"C/W,
Pd =0W, ATa=26.6C, Ta = 76.6°C
DIFL20U T (B2 X P = 76,6
SHINDENGEN j=Ta+((O]-a) ) =76.
DF.=51.1%
D106 Tjmax = 150°C, Oj-a=157"C/W,
Pd = 0W, ATa=32.6C, Ta = 82.6°C
DIFL20U B X b - 82 6
SHINDENGEN J=Ta+((0]-2) ) = 82.
DF.=551%
Tjmax = 150°C, Bj-a=157C/W,
D109 ¢ a
DIFL20U Pd =0.032W, ATa=50.7C, Ta =100.7°C
SHINDENGEN | W=Ta+((8j-a) X Pd)=105.7C
D.F.=705%
Tjmax = 100°C, Bj-a=1071"C/W, Pd(max) = 0.07W
P51 If=43 ATa=9.1°C Ta = 59.1°C
TLG223 '-'“"1/’2 a=9.17C, a=59.
D.F. =31.6%
O\ NEMIC-LAMBDA Roa




. FEBRBE LFE

MAIN COMPONENTS TEMPERATURE RISE AT LIST

MODEL

JWS70P—-24

BIREZM:  Measuring Conditions

A) ® ©
U 5 ¥
Mounting o
. Method
(FFREERUT:(A)) [
(Standard Mounting
. I
Method:(A)) P —
ANEE
Input Voltage (VAC) 100 100 100
HAEE
Output Voltage (VDC) 24 24 24
H I ER
Output Current (A) 3 1.8 1.8
¥ Condition Ta=50°C
AT Temperature Rise (°C)
HAF 4 V—F 47
Output Derating 100 60 60
(%) Ta=50C
BaEs et Hfst 75 HR 75 1) st 75 1A)
T ocation No. Parts Name Mounting A Mounting B Mounting C
12 BALUN COIL 23.8 23.7 31.2
D1 BRIDGE DIODE 33.8 359 35.7
13 CHOKE COIL 39.3 39.4 37.8
D4 FRD 39.5 414 35.8
Q1 MOS FET 33.6 28.6 27.7
Q2 MOS FET 43.1 36.5 38.1
T1 PULSE TRANS 53.0 39.5 44.9
D51 FRD 23.9 19.0 23.6
LS57 CHOKE COIL 34.9 29.0 37.5
A101 CHIP IC 51.2 49.8 53.5
A102 CHIP 1C 54.2 47.6 51.4
Cé6 E. CAP. 25.4 28.5 21.8
C9 E. CAP. 32.1 32.7 26.0
C10 E. CAP. 36.1 27.2 28.2
CS3 E. CAP. 19.2 17.4 24.0
C54 E. CAP. 21.2 19.4 25.4
Css E. CAP. 20.6 19.3 25.8
C58 E. CAP. 24.3 20.6 27.1
X\ NEMIG-LAMBOA
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JWS70P

PEZEME  Measuring Conditions

A) (5)] ©
75
Mounting i
Method
(HEHEELT:(A)) ’:
(Standard Mounting
. —
Method:(A)) ool
ANEE
Input Voltage (VAC) 200 200 200
HohERE
Output Voltage (VDC) 24 24 24
T ER
Output Current (A) 3 1.8 1.8

¥ Condition Ta=50°C

AT Temperature Rise (°C)
HAF4 V=545
Output Derating 100 60 60
(%) Ta=50C
%S W A1 {75 Hfst A5 1)
Location No. Parts Name Mounting A Mounting B Mounting C
12 BALUN COIL 18.2 19.5 26.3
D1 BRIDGE DIODE 23.8 26.6 274
L3 CHOKE COIL 29.2 30.0 314
D4 FRD 353 37.8 33.7
Q1 MOS FET 27.3 24.5 254
Q2 MOS FET 40.5 33.6 37.0
T1 PULSE TRANS 49.5 37.8 43.8
D52 FRD 22.6 17.3 22.6
157 CHOKE COIL 334 27.3 36.6
Al01 CHIP IC 47.8 48.5 52.8
Al102 CHIP IC 51.8 45.7 51.3
C6 E. CAP. 21.6 25.9 20.6
C9 E. CAP. 283 314 25.9
C10 E. CAP. 333 26.6 28.7
Cs3 E. CAP. 17.4 16.4 23.1
C54 E. CAP. 19.0 18.4 252
C55 E. CAP. 18.5 18.4 25.6
Cs8 E. CAP. 22.6 19.7 27.2

I\ NEMIC-LAMBDA R —5



. BRI VT U HESFGEEE
ELECTROLYTIC CAPACITOR LIFETIME

MODEL : JWS70P-24
L= IJO % 2(105—Tc)/10 /8760 (515)

JWS70P

R
(Formula)
L : B LT U ERMERE
Elec. Capacitor Computed Life
Lo : BT VT PRI A ARE
Guarantee Life for Elec. Capacitor
Te(ATe+Ta) : BRIV T Y7 —2EE
Case Temperature of Elec. Capacitor
B GE A
Mounting A
Vin : 100VAC
Load Life Time (years)
% Ta(°C)=30.0 Ta(’C)=40.0 Ta(°C)=50.0
40 10.0 8.2 4.1
60 10.0 7.3 3.7
80 10.0 6.3 3.2
100 10.0 53 2.7
12 T T T T T T T T
| | | | { | 1 ]
| b 3 ! | I I 1
| | | [ | 1 1 1
10 F---- N : ; : ! . .
= ! | I ﬁ | l 1 I
g 8 }---- e B e it Al ———=- R et s
g o T T -l
I e N M
E_‘ I | | | I | l )
e 4l SR S U SO SN S BN SO
3 I I Rk Rt T S I R
1 | t [ i ! 1 =
2 f---- R AR
| | | | b | I i
| | | I | | | I
0 ! | ! | | 1 1 l
20 40 60 80 100
Output Current (%)
Ta=30°C——;  Ta=40°C ~---—-— ; Ta=50°C--=---- ;
A Bt
Mounting A
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JWS70P

WFHmE A
Mounting A

Vin : 200VAC
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Mounting A
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JWS70P

IR+ AE B

Mounting B

Vin : 100VAC

Ta(°C)=50.0

24
2.2

Life Time (years)

=40.0

Ta(’C)

4.8

43

3.6

2.9

30.0

.0

Ta(°’C)

10

8.6
7.3

5.8

Load

%
40
60
80

100

~

s1eaf) owiL ], oI

80

0

6
Output Current (%)

20

Ta=40°C ==----;  Ta=50°C -------;

Ta=30°C

B Hiff
Mounting B
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JWS70P

H{fAm B

Mounting B

Vin : 200VAC
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JWS70P

WfhmE C

Mounting C

Vin : 100VAC

=50.0

Ta("C)
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34
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JWS70P

mft7mE C

Mounting C

Vin : 200VAC

Ta(°C)=50.0

3.9
3.7

Life Time (years)

Ta(C)=40.0
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5. 77/—=< /LB ABNORMAL TEST

MODEL : JWS70P—-24

(DEBEH  Condition
Input : 200VAC Output : 24V3A Ta :

Q)FEBER Test Result

25°C 70%RH

JWS70P

(Da : Damaged)

AR P ABR
F—F AERFER Test Result
Test Position Test
Mode
S E R E N EE R E
A E &
. 2|O0|O|H #*
No. | idiNo prmesir| T |||\ R TG c o 1o oL
" SIE A P e |
[N 7 L
- ko] § S ﬁb‘-‘l)
Location| Test |E|5|e|%|z|3|2| 5|2 K
No. Point % 8 = E C:Q’ r/E> 3 E : S g Note
R1AE Z |2
1 01 D-S |O O @)
2 DG |O OlO O %8 Da: AI0L,R106
3 GsS |O O
4 D O O
5 S O O
6 G O O O
7 Q2 D-S |O @) O
8 DG O O|l0 O 48 Da : D103,7102
9 GS |O O
10 D O O
11 S O O
12 G O OO0 O i Da: D103.2102
13 D1 [ AC-AC| O O O
14 AC-DC| O O O
15 AC O O
16 DC O O
17| D2 O O O Bk Da: Q1
18 O O
19 D3 O O O %48 Da:Ql, D4
20 O o]0 O %%mDa:Ql
EEJR AN
51| D3 | kAl lO o I(H’:“‘f"zﬁ};‘%“’w
EIT IR
22 K-A2 | O O Oillpl?Vo]tage Low
23 K O O
24 Al @) @)
25 A2 O ©)
26 C6 O O O
27 O O|O O %4 Da: Q1
L\NEMIC-LAMBDA R—12




JWS70P
( Da : Damaged )

ABREPT AR
K ABRAE R Test Result
Test Position Test
Mode
xfil |2 |@ @ @ s \_@ f{j @ Y ‘:9? (@ @ @’;
|
| F x
: Ea
. N el = OO |t : ;
No. [#:No. s | |, MR By vicls 1 o e
7k@ﬁi,\\\ﬁx~PP%;m
= - 5]
e Lol lel o 2ls 112132 22|,
ocation est = | 5| e @ | D = s 2|8
Q =l 21 = S|/
No. Point |& | &= (,E, ] vE) 2| & 2 °1C g Note
e |E Z |2
28 | Cs1 ) O fili38 Da:RS1
29 O
30| €53 ©) Ol10
31 O
32| L3 14 [O O
33 6-8 O O O
34 8-10 | O @) O
35 1 O O
36 6 O O
HAEERNRE
37 8 O O Output Voltage Unstable
L57 HAEEET
38 O O Output Voltage Low
39 O O
T1 HAEFEET
40 12 10 O Output Voltage Low
41 2-5 | O Ol10 O 8 Da: D103
42 4-5 O O
7.8 - HJIBEE T
43 10.11 O O Output Voltage Tow
H 1B EIE T
a4 1 O O Output Voltage Low
45 5 O O
46 7.8 O O
47 | D106 O O
48 O O
49 | D109 O O
50 O O
51 | R109 O
52 O O
53 | R115 O e
\VAR:-} (=1 l]
54 O O Input Power Increase

L\NEMIC-LAMBDA
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6. IxEHiXER VIBRATION TEST
MODEL JWS70P—24
(1) REHEABRTEN  Vibration Test Class
REIRENEUN A3AER  Frequency Variable Endurance Test

(2) FERAIRBGEEREE Equipment Used

JWS70P

-EMIC (#h# + HITETAR : F-400-BM-DCS-7800 - IniRER : 905-FN
EMIC CORP Controller Vibrator
(3) BRFMF Test Conditions
- R 10~55Hz
Sweep Frequency
- FR B 1534
Sweep Time 1min.
- EE —&E 19.6m/s*(2G)
Acceleration Constant
- PRIE A A X, Y, Z
Direction
- BRI RY ZHAHE 1 KR
. Test Time 1 hour each
4) EBRAE  Test Method
/\é n D U T
Device Under Test
At it
/ Input and output i/ Fitting stage
terminal -I»
HREIATA S
Direction %;ifzaﬁfﬁ B
(5) HEREEZE  Test Results
& 8 0 K
AFEE Vin:100VAC
HAHER 10:100%
HEwHERIEE HAERE (V) ) w 7I)VEE (mVp-p) HERE - EIIRTE
Check Item Output Voltage Ripple Voltage D.U.T.state
1]
Before Test 23.983 94
HEgr | X 24.007 96 HELL OK
After Y 23.995 94 HERL OK
Test Z 24.003 94 HELZL OK
O\ NEMIC-LAMBDA R—14



7. 74X>Xal—pEBR NOISE SIMULATE TEST
MODEL : JWS70P-24
(1 HEROBEKAERE Test Circuit and Equipment

L
yiab-¥
Load
6}}: Simulator oa
G N

| FG

y3ab-4- : INS-4420 (J42"H#F35FT)
Simulator Noise Laboratory Co.,LTD

2) HBREMH Test Conditions

< AJIEIE : 100,230VAC JAZBIE
Input Voltage Noise Level
HAEE 1 EHE TR
Output Voltage Rated Phase Shift
-HUIRERR : 0%,100% « R
Output Current Polarity
< JA IR : 25C ‘MODE
Ambient Temperature
v :  50ns~1000ns *TRIG SELECT
Pulse Width

3) HEEMH Acceptable Conditions

1E LW Not to be broken.
QHEABET DL LignE Not to be shut down output.
3LFDOMBEFEDRNE No other out of orders.
@ HFRFER  Test Result
& B 0O K
A\ NEwiG-LAMBDA

JWS70P

0V~2kV
0™~360"
+,—
NORMAL

COMMON
LINE



JWS70P

8. BE%{8 THERMAL SHOCK TEST
MODEL : JWS70P-24

(1) {EMETRIZS Equipment Used

THERMAL SHOCK CHAMBER TSV-40 (TABAI ESPEC CORP.)
2) HEZEH  The Number of D.U.T.(Device Under Test)

2 & (units)

3) HEREM Test Conditions

- EREERRE : 30C<—> 85°C reere

Ambient Temperature
* FRERHFRE . XBM +85°C

Test Time Refer to Dwg. 30min
- B A 2V 2100 A2V

Test Cycle 100 Cycles B
- JFEDE

Not Operating

-30C
30min

4 HERFZE Test Method

HIHARIE D%, ftalfmz BRI AN FEdY A 2V CHBRE1TS. 1 0 0V A ZviRiC, Rz
HEBETICINFERE L. HNICREPRVWELHERT %,
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.

(5) HEER Test Results

& B 0O K
AFIEE Vin:100VAC 24V
H 18R 10:100% FROM TO
Vy7° N AR
3
Ripple Noise mV 13 13
AAY AR
Spike Noise mV %6 %
24.002 24.014
ANJIEE) MIN v ! 2mV : 2mV
Line Regulation o o
MAX Vv 24.004 24.016
R 0% \% 23.999 . 24.010 oy
Load Regulation >m m
100% \% 24.004 24.016,
e Pin W 90 90
Eff_ic'enc 7 Vout \% 24.004|  80.0% 24.016]  80.1%
rency lout | A 3.0 3.0
EHIRRE - Zofth BERL
Solder Condition * etc. OK

A\ NEMIC-LAMBDA R-16



	JWS70P Reliability Data
	INDEX
	1. Calculated Value of MTBF
	(1) Calculating Method
	(2) MTBF Value

	2. Component Derating
	(1) Calculating Method
	(2) Component Derating List

	3. Main Components Temperature Rise dT List
	4. Electrolytic Capacitor Lifetime
	5. Abnormal Test
	6. Vibration Test
	7. Noise Simulate Test
	8. Thermal Shock Test

