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X R R, AR T = THYET 0, R TORMIATITRERFF L RLET,
PEWEL T, LT OFERIIZZEEBE I FENET,
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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RDS60A
1. MTBFEEfE Calculated Values of MTBF

MODEL : RDS60A-24-24
(1) EHJ#E  Calculating Method

JEITA (RCR-9102B) D f i TR STV E T,

ZNENOEE Z &1, AHERGE 52 6., FxDORBIZE > TRESHET,
Calculated based on part count reliability projection of JEITA (RCR-9102B).

Individual failure rates A is given to each part and MTBEF is calculated

by the count of each part.

<HH >
MTBF = L _ ! x10°

lequip Z ni(lGﬂ-Q )i

FFfH (Hours)

hequip : AREESHER (bR 10°H )
Total equipment failure rate (failure,” 106hours)

Ao i H ORBEGIT R B B (MR 10 I )
Generic failure rate for the ith generic part (failure,” 106hours)

n; 2 17 H D[RR ER n DR %
Quantity of ith generic part

n Bl o[RBT Y — D
Number of different generic part categories

nq  :iFHOFEBEGICHTHMET 7 7 F (ne=1)
Generic quality factor for the ith generic part (mg=1)
(2) MTBF{E MTBF values
Gr : Hi_E[EE (Ground, Fixed)

RCR-9102B
MTBF = 179.941 Ef (Hours)
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RDS60A

MODEL : RDS60A-48-24
(1) EHHE  Calculating Method

JEITA (RCR-9102B) D i i ik TR STV E T,

FIENDOEE Z L1, EMERA G 2 b, K2 OFBIZ L > THRESNET,
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.

<HEHA>
1 1

MTBF = - <10
A cquip D ”,-(/1 - ) B[ (Hours)

hequip SRR (bR 10°HERE)
Total equipment failure rate (failure,” 106hours)

Mo iR ORBEGIC T D MR (k1000 )

Generic failure rate for the ith generic part (failure,” 106hours)

n i H OFRJERR A OMEEL
Quantity of ith generic part

n B o TFBES DT T Y — D
Number of different generic part categories

TQ i H OFRBEHSICHT omE Y 7 7 Z (n=1)

Generic quality factor for the ith generic part (ng=1)

(2) MTBF{E MTBF values

Gr : Hft E[EE (Ground, Fixed)

RCR-9102B
MTBF = 179.491 FF[H (Hours)
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RDS60A
2. HEHT 4V —T 422 Components Derating

MODEL : RDS60A-24-5, RDS60-48-5
(1) B Calculating Method

(a) WIE J71£ Measuring method

<HUfST 7 FEYEELT - A - J55) BRI RS :50°C
Mounting method  Standard mountin] Ambient temperature

- AT :24, 48VDC SHAVEE, B (5V,12A
Input voltage Output voltage & current

(b) ¥-E{K Semiconductors

r—ZIREE HETE ) BMRPIIOEE AR REDHES IR EE 23R 6

NRTER, BB MRS D AR ELTZ,

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

(c) IC, #&Pi, =7 Y% IC, Resistors, Capacitors, etc.
JERIDERELRE | BEFRRE, THE B /1728 | il 2 DAFIEEEHEENIC A > TVET,
Ambient temperature, operating condition, power dissipation and so on are within

derating criteria.

(d) EMEPUE 1A Caleulating method of thermal impedance

fj-c = w gj-1= w
Pj (max) Pj(max)
Te T AV =T T DWEEL T —ARE —fRI1225C

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

Tl T AL =T AT DIGED)—FIRE  —fkiZ25C
Lead Temperature at Start Point of Derating; 25°C in General

Pj(max) i KA R(T v R/W)EK
(Pch(max Maximum Junction (channel) Dissipation

Tj(max) KRS R(T v 1/V)IRE
(Tch(max Maximum Junction (channel) Temperature

Oj-c FER (T RN — AETOERST
(Bch-c)  Thermal Impedance between Junction (channel) and Case

0j-1 G R(T v R PBY— R ETOREHT
(@ch-l)  Thermal Impedance between Junction (channel) and Lead
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RDS60A

) FEHHT AL —TFT47'F Component Derating List
MODEL : RDS60A-24-5

L Vin =24VDC Load = 12A (100 %) Ta=50°C
Location No.
Q2 Tch (max) = 150 °C Och-c = 3.6 °C/W
TK34A10N1,84X(S Pch=47W ATc=53°C Tc=103°C
TOSHIBA Tch=Tc+ ((6ch-c) x Pch)=119.9 °C
D.F.=79.9%
Q103 Tch (max) = 150 °C Och-c = 156.3 °C/W
2SC5703(TE8SL,F) Pch=114 mW ATc=38°C Tc=88 °C
TOSHIBA Tch=Tc+ ((Och-c) x Pch)=105.8 °C
D.F.=70.5%
A101 Tch (max) = 125 °C Och-c =27.8 °C/W
LM5025MTCX/NOPB | Pch =230 mW ATc=37°C Tc=87°C
TI Tch=Tc+ ((Bch-c) x Pch)=93.4°C
D.F.=74.7%
D51 Tj (max) = 175 °C 0j-c=0.5 °C/W
S60SC6M T-5000 Pd=6.0 W ATc=66°C Tc=116°C
SHINDENGEN Tj=Tc+ ((0j-c) x Pd)=119°C
D.F.=68%
D124 Tj (max) = 150 °C 6j-c = 130.0 °C/W
CRHOI(TE85L,TDL,Q) | Pd =70 mW ATc=43°C Tc=93°C
TOSHIBA Tj=Tc+ ((0j-c) x Pd)=102.1°C
D.F.=68%
7105 Tj (max) = 150 °C 0j-c=10.0 °C/W
SMBJ78AR5G Pd=916 mW ATc=43°C Tc=93°C
TAIWAN SEMI Tj=Tc+ ((0j-c) x Pd)=102.2°C
D.F.=68.1%
PCI101 Tj (max) = 125 °C 6j-c = 250.0 °C/W
TLP291(GR-TP,SE Pd=2.0 mW ATc=31°C Tc=81°C
TOSHIBA Tj=Tc+ ((0j-c) x Pd)=81.5°C
DF.=652%
PC102 Tj (max) = 125 °C 0j-c = 250 °C/W
TLP291(GR-TP,SE Pd=23mW ATc=33°C Tc=83°C
TOSHIBA Tj=Tec+ ((8j-c) x Pd)=83.6°C
D.F.=66.8%
PC103 Tj (max) = 125 °C 0j-c =250.0 °C/W
TLP291(GR-TP,SE Pd=2.5mW ATc=27°C Tc=77°C
TOSHIBA Tj=Te+ ((0j-c) x Pd)= 77.6°C
DF.=62.1%
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MODEL : RDS60A-48-5

RDS60A

= Vin = 48VDC Load = 12A (100 %) Ta=50°C
Location No.
Q2 Tch (max) = 150 °C Och-c=3.1 °C/W
STF40NF20 Pch=17W ATc=40°C Tc=90°C
STMICRO Tch= Tc+ ((6ch-c) x Pch)=95.3°C
DF.=635%
Q103 Tch (max) = 150 °C Och-c = 156.3 °C/W
2SC5703(TE8SL,F) Pch= 135 mW ATc=37°C Tc=87°C
TOSHIBA Tch=Tc+ ((6ch-c) x Pch)=108.1°C
DF.=72%
A101 Tch (max) = 125 °C Och-c =27.8 °C/W
LMS5025MTCX/NOPB | Pch=0.3 W ATc=35°C Tc=85°C
TI Tch=Tc+ ((6ch-c) x Pch)=93.3°C
DF.=746%
D51 Tj (max) = 150 °C 0j-c= 0.5 °C/W
S60SC6M T-5000 Pd=6.6 W ATc=62°C Tec=112°C
SHINDENGEN Tj=Te+ ((0j-c) x Pd)=115.3°C
D.F.=769%
D124 Tj (max) = 150 °C 0j-c=130.0 °C/W
CRHOI(TES5L,TDL,Q) | Pd=2.0 mW ATc=34°C Tc=84°C
TOSHIBA Tj=Tc+ ((0j-c) x Pd)=284.3°C
DF.=562%
Z105 Tj (max) = 150 °C 0j-c = 10.0 °C/W
SMBJ78AR5G Pd =129 mW ATc=32°C Tc=82°C
TAIWAN SEMI Tj=Tc+ ((0j-c) x Pd)=83.3°C
DF.=555%
PC101 Tj (max) = 125 °C 0j-c =250.0 °C/W
TLP291(GR-TP,SE Pd=54mW ATc=129°C Tc=79°C
TOSHIBA Tj=Tc+ ((0j-c) x Pd)=80.4°C
DF.=643%
PC102 Tj (max) = 125 °C 0j-c =250.0 °C/W
TLP291(GR-TP,SE Pd=2.9mW ATc=31°C Tc=81°C
TOSHIBA Tj=Tc+ ((6j-c) x Pd)=81.7°C
DF.=653%
PC103 Tj (max) = 125 °C 0j-c =250.0 °C/W
TLP291(GR-TP,SE Pd=2.5mW ATc=124°C Tc=74°C
TOSHIBA Tj=Tc+ ((6j-c) x Pd)=74.6°C
DF.=59.7%
TDK-Lambda 7




3. TEEMLIEE EFfE Main Components Temperature Rise AT List

MODEL : RDS60A-24-5, RD60A-48-5

(1) BIEZMH Measuring Conditions

RDS60A

WAt 5k

M ounting M ethod

(eI < A)

(Standard M ounting : A)

Mounting A

Mounting B

O0O000000O0

OO0OO0O0O0O0OO0O0O0

AJJFEE Vin

Input Voltage 24VDC /48VDC
/)%t Vout
Output Voltage 5VDC
Hi7)Eii lout
Output Current 12A (100%)

2) HIEFE Measuring Results

AT Temperature Rise (°C)
AJ1&EE Vin 24VDC
Input Voltage Ta=50°C Ta=40°C
HRan A g Wt 7518 A7 1H)
Location No. Part name Mounting A Mounting B
Q2 MOSFET 53 55
Q103 TRANSISTOR 38 41
A101 IC 37 37
D51 S.B.D. 66 68
D124 DIODE 43 47
7105 ZENER DIODE 43 46
T1 TRANS 50 53
L1 BALUN 30 32
L2 BALUN 32 35
L51 INDUCTOR 45 41
L101 INDUCTOR 42 46
T101 TRANS 38 41
T2 TRANS 31 28
Cc4 E. CAP. 26 30
C7 E. CAP. 26 31
C51 E. CAP. 29 24
Cs2 E. CAP. 26 23
PC101 PHOTO COUPLER 31 30
PC102 PHOTO COUPLER 33 31
PC103 PHOTO COUPLER 27 24
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RDS60A

AT Temperature Rise (°C)
ANS)FEE Vin 48VDC
Input Voltage Ta=50°C Ta=40°C
HhEn e Wt 7718 A7 1m)
Location No. Part name Mounting A Mounting B

Q2 MOSFET 40 42
Q103 TRANSISTOR 37 41
Al01 IC 35 36
D51 S.B.D. 62 63
D124 DIODE 34 37
Z105 ZENER DIODE 32 35
Tl TRANS 44 47
L1 BALUN 16 17
L2 BALUN 18 20
L51 INDUCTOR 43 39
L101 INDUCTOR 39 44
T101 TRANS 28 31
T2 TRANS 28 27
Cc4 E. CAP. 21 25
C7 E. CAP. 22 26
C51 E. CAP. 28 23
Cs2 E. CAP. 24 21
PC101 PHOTO COUPLER 29 29
PC102 PHOTO COUPLER 30 30
PC103 PHOTO COUPLER 24 23
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4. Effa T U EREMHEMA
MODEL : RDS60A-24-5

TR - BARZER

B 1 A o
Mounting A 8
o}
@)
o
o}
o
Vin=24VDC
Vin =24VDC
Ta Lifetime (years)
Load 40°C 50°C 60°C
40% 10.0 10.0 6.9
60% 10.0 10.0 5.1
80% 10.0 7.6 -
100% 10.0 53 -
i 71 B
Mounting B
OO0OO0O0O0000O0
| 9
\
Vin=24VDC
Vin =24VDC
Ta Lifetime (years)
Load 30°C 40°C 50°C
40% 10.0 10.0 10.0
60% 10.0 10.0 10.0
80% 10.0 10.0 -
100% 10.0 9.9 -

Electrolytic Capacitor Life time

Lifetime(years)

Lifetime(years)

Cooling condition : Convection Cooling

RDS60A

Conditions Ta 40°C :
50°C: —.—._.
60°C: —--e---.
12 L) L) L) L)
[} [} [} [}
] ] ] ]
o b ! — L
: A :
N — R Looe
! A
P T N 0 SO
i i i N
i i i i
4 pom———— Fos—————- Fese———— Feee———— re--
] ] ] ]
] ] ] ]
i i i i
2 pe==————- FEessss= Fessss== Fessss== Fe==
[} [} [} [}
[} [} [} [}
. ! ! ! !
20 40 60 80 100
Output current (%)
Conditions Ta 30°C
40°C: —.—.—.
50°C: —---—--
12 L) L) L) L)
] ] ] ]
i i i i
10 f======-- S— ] w— - -
] ] ] ]
i i i i
N bemmnee beeenmae beenmne oo
[} [} [} [}
] ] ] ]
[} [} [} [}
6 f------- bemmmee bemmmne bmmmmne e
[} [} [} [}
] ] ] ]
[} [} [} [}
4 pomm———- Prescce= Preccce= Precece= [tk
] ] ] ]
i i i i
P S— R— I S -
] ] ] ]
] ] ] ]
. : : : :
20 40 60 80 100
Output current (%)
10/17
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4. Effa T U EREMHEMA
MODEL : RDS60A-48-5

TR - BARZER

B 1 A o
Mounting A 8
o}
@)
o
o}
o
Vin=48VDC
Vin =48VDC
Ta Lifetime (years)
Load 40°C 50°C 60°C
40% 10.0 10.0 7.7
60% 10.0 10.0 5.9
80% 10.0 7.7 -
100% 10.0 5.9 -
i 71 B
Mounting B
OO0OO0O0O0000O0
| 9
\
Vin=48VDC
Vin =48VAC
Ta Lifetime (years)
Load 30°C 40°C 50°C
40% 10.0 10.0 10.0
60% 10.0 10.0 10.0
80% 10.0 10.0 -
100% 10.0 10.0 -

Electrolytic Capacitor Life time

Lifetime(years)

Lifetime(years)

Cooling condition : Convection Cooling

RDS60A

Conditions Ta 40°C :
50°C: —.—._.
60°C: —--e---.
12 L) L) L) L)
[} [} [} [}
] ] ] ]
: : : :
10 fmm=mms : S— ro=-
i PN i
g b-eeeee- I, Leccan Selcccceaa Leee
i i S~ i
i i oS
6 b==e=e-- beceeaat becceea- | I e = =
] ] ] ]
i i i i
[} [} [} [}
4 pom———— Fos—————- Fese———— Feee———— re--
] ] ] ]
i i i i
P — R— R— S— -
[} [} [} [}
: : : :
0
20 40 60 80 100
Output current (%)
Conditions Ta 30°C
40°C: —.—.—.
50°C: —---—--
12 L) L) L) L)
] ] ] ]
i i i i
10 f=====-- : == omw : : : ———
i i i i
[} [} [} [}
s beemnoee beeenoee R
[} [} [} [}
] ] ] ]
[} [} [} [}
6 f------- bemmmee bemmmne bmmmmne e
[} [} [} [}
] ] ] ]
[} [} [} [}
4 pomm———- Prescce= Preccce= Precece= [tk
] ] ] ]
[} [} [} [}
[} [} [} [}
P — R— R—— — -
] ] ] ]
i i i i
0 [] [] [] []
20 40 60 80 100
Output current (%)
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RDS60A
5. 77 7—=< /LB Abnormal Test

MODEL : RDS60A-24-5

1) #ABRS{f Test Conditions
Input : 32VDC  Output : 5V, 12A (100%) Ta :25C

Q) ABRKER Test Results

( Da: Damaged)

Test position Test Test result
mode
alblc|d]e|f]lg|lh|i]j|k]]l
ks I;:L OO |H % Z*
No.| o, | pummsy | 7| L[|\ MR BB | vic | o o
.. - AR |
i
g o
: ol =232 HEAR
<158 2|2
1 Q1 D-S O @)
2 D-G | O O O Da: TFRI
3 GS | O O O Da: TFRI
4 D O O @) Da: TFRI
S S O O O Da: TFR1
6 G O O @) Da: TFRI
7 Q2 D-S O OO O Da:F1,Q2
8 DG |O olo O Da:F1,Q2
9 G-S O @
10 D o) O
11 S O @
12 G O OO O Da:F1,Q2
13 D51 1-2 O @
14 32 |O O
15 1 O O
16 2 O O
17 3 O O
18 C4 +- O O O Da:Fl
19 O O |Output ripple increase
20 C5 O O |EMI get worse
21 O O |EMI get worse
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RDS60A

Test position Test Test result
mode
alb|lc|d|e]|] f]g]|h jl k|1
- :MZ?‘%%E&’A%E&’SO [ % )
No. | fhitNo. | G 7- L Z e gm0 | e | | g é} ;f g 75 fé A
o o
, ol-l=|2]|3|2 2121«
~[Aa E 2 >
22 T1 1-2 O O
23 4.5 0 olo O Da:F1,Q2
24 6,7-9,10 | O O O Da:F1,Q2
25 1 O O
26 2 O O
27 4 O O
28 5 O O
29 6,7 O O
30 9,10 O O
31 T2 1-2 O O
32 3-4 O O
33 1 O O
34 2 O O
35 3 O O
36 4 O O
37 L51 1,2,3-45,6 | O Olo O Da:F1,Q2
38 1,2,3-4,5,6 O O
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RDS60A
6. IREN3XBX Vibration Test

MODEL : RDS60A-48-5
(1) IREVFRBRFELE Vibration Test Class

i 5 [ REN B A GUBR - Frequency variable endurance test
(2) HEAHIREREBRZERE Equipment Used

SHINKEN G14-701

3) RARBRSE{E Test Conditions

- JoE] IR :10~55Hz FiupL! XY, Z
Sweep frequency Direction
- J 5 | R : 1.057[H - TR RE ] A7 3 1RERE
Sweep time 1.0min Sweep count 1 hour each
s 7 19.6m/s” (2G)
Acceleration Constant

4) RBF ¥ Test Method

v ek b
D.U.T.

&
A A7+ 417 ¥ Fitting stage
Input and output
terminal

B 518

Direction

IR B R
Z Vibrator

(5) HIZESM Acceptable Conditions
1. AEEE L2
Not to be broken.
2. ABRZ DO HI N B A7

No abnormal output after test.

(6) FRBRFEE Test Results
ke OK

1£) LRLIIRDS60A-480D7 —X T4 75, RDS60A-24IZ DOV THAERE R E,
Note) The data of RDS60A-48 are shown above and RDS60A-24 are same.
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RDS60A
7. B3 B Shock Test

MODEL : RDS60A-24-24
(1) RENRBXTES Shock Test Class

JIS E 3015-2-B %L Conforms to JIS E 3015-2-B
2) FEHREMRERIERE Equipment Used

DINK DESIGN KD-1200

3) RABRS Test Conditions

ek : 294m/s” (30G) - IRB 5 1) XY, Z
Acceleration Constant Direction
- BRI ] : 6=3ms ke S, - A4 11E]
Test time Number of Times 1 time each for +, - direction

4) RBRJF¥HE Test Method

Y MR
D.UT.
Bft&

A 8-
Input and output
terminal

KRB 718

Direction

PREN BRI
z Vibrator

(5) HIZESM Acceptable Conditions
1. AEEE L 7o
Not to be broken.
2. BRI O H N B 3 e

No abnormal output after test.
(6) ABRFER TestResults
=X OK

£) LFCIZRDS60A-24D 7 —% TY 75, RDS60A-48IZ OV TH[FEkERD £,
Note) The data of RDS60A-24 are shown above and RDS60A-48 are same.
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RDS60A

8. BEE B Thermal Shock Test

MODEL : RDS60A-24-5

1) FEHEBEEERZEE Equipment Used (Thermal Shock Chamber)

HITACHI ES57L

(2) RABRSEM Test Conditions

< LA PR R -40C o 85C
Ambient Temperature
- RBRIRF X2
Test Time Refer to Dwg.
RV A7 :100 A7 L
Test Cycle 100 Cycles
- FEENE Icycle
Not Operating
+85 °C
30min
-40 °C
(3) BB ¥E Test Method 30min

WIHRIE D% B 2B (T AfL, LREY A2 CRIBRZATH, 100912711412,
HEEA A2 F IR T IR GE L . SR D72V 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 ifthere is no abnormal output.

4) H|EZMf Acceptable Conditions
AR TR D H N FE 3720
No abnormal output after test.

(5) ARBRFER  Test Results

Er OK

£) LRLIIRDS60A-2407 —2 T 75, RDS60A-48(Z DUV Th [AEREZRD E,
Note) The data of RDS60A-24 are shown above and RDS60A-48 are same.
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RDS60A
9. JAX T2 —FRABR Noise Simulate Test

MODEL : RDS60A-24-5

1) RREE KR CHIES Test Circuit and Equipment

) 1
— lal—X T,\uft{zti i)
Cxz Simulator D.U.T Load
e FG N L W
|
T3al—H : IN'S-4040(A) (/A XWFFEFT)
Simulator (Noise Laboratory Co.,.LTD)
TV HAF—NR (D) : PGH758A (AARA2—)
Brigde Rectifier (NIHON INTER)
o ANEANE N(®) : 250V 15000pF
Electrolytic Cap.
(2) ABRSEMF Test Conditions
- NI :24VDC « JAREE : 0~2kV
Input voltage Noise level
- T : TERE R :0~360 deg
Output voltage Rated Phase
- )R : 0%, Full load - Fi c -
Output current Polarity
- JE PRI RS :25C -HUNE—R LAES SV
Ambient temperature Mode Common, Normal
< XJVAME : 50~1000ns - RUATIEIR : Line
Pulse width Trigger select

3) HIESMH Acceptable Conditions

1. AR 5% 2 B2 N FEEDOLEB DR

The regulation of output voltage must not exceed 5% of initial value during test.
2. B O ) B IAIMEDSZEE L TR

The output voltage must be within the regulation of specification after the test.
3 JESE - FER DI

Smoke and fire are not allowed.

4) RABRKER Test Results
B OK

) ERLIFRDS60A-24D7 —2 TH 75, RDS60A-48IZ DN Th[AltkL R0 ET,
Note) The data of RDS60A-24 are shown above and RDS60A-48 are same.
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