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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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RP-60-20
. MTBF#HE Calculated Values of MTBF

MODEL : RP-60-20
(1) EHF#E Calculating Method

JEITA (RCR-9102B)D i i UL CRIS LTV ET,

TNENDOTET LI, TESE RN G- 2610, &% O I > TR ESNET,

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

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

<B >

MTBF =

x10° = ”; x10° B (Hours)

)vequip Z nl_ ( ﬂ“G ”Q ),'

i=1

hequip : AEZRHCIESR (HEAL / 100HEH)
Total Equipment Failure Rate (Failure / 10°Hours)

Ag : 1 H OB SIS (bR g / 10°MEf)
Generic Failure Rate for The ith Generic Part (Failure / 10°Hours)

n; i % H OB ah OfE K
Quantity of ith Generic Part

n s BlroTeREE MO AT IV — D
Number of Different Generic Part Categories

nQ c 1 HORBE ST DM E T 77 % (ng=1)
Generic Quality Factor for The ith Generic Part (mg=1)

(2) MTBF{& MTBF Values
Gr : #1 E. [E7E (Ground, Fixed)

RCR-9102B
MTBF = 744.579 IKE[#] (Hours)
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RP-60-20

2. #ET AL —T 427 Components Derating

MODEL : RP-60-20

(1) EHF#E Calculating Method
(a) WIEFH1E Measuring method

cHUS T EAEIRAT - A « JE LS :50°C
Mounting method Standard mounting : A Ambient temperature
 ANVEE :60VDC « NJTE :20A(100%)
Input voltage Input current

(b) F-E{K Semiconductors

AR HETES . BMRPTEEHMRIE DR S SR 25RO R ERS #E6 RIREE LD Hia

ROELIZ,

Compared with maximum junction temperature and actual one which is calculated based on case

temperature, power dissipation and thermal impedance.

(c) IC, H&PL, =T 9% 1C, Resistors, Capacitors, etc.

JEIPHIREE  (EHIIRRE, THE B /720 L | 8 % OIEIFERGE ERENICA->TOET,

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

(d) BU¥hi®H 5% Calculating method of thermal impedance

0j—

Tc

Pj(max)

(Pch(max))

Tj(max)
(Tch(max))

0j-c
(Bch-c)

_ Tj(max)—Tc
Pj(max)

TAV =T A T DIRED T —ARE —fR1225°C
Case Temperature at Start Point of Derating ; 25°C in General

D RKEER R(T v )Rk

Maximum Junction (channel) Dissipation

D RKEEA (5&'\77‘71/){1]11}_‘—

Maximum Junction (channel) Temperature

S (T DD — AE T OB

Thermal Impedance between Junction (channel) and Case
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(2) LT AL —T 127 % Component Derating List

RP-60-20

P = Vin = 60VDC 1in=20A(100%) Ta=50C
Location No.
Q101 Tch (max) =150 °C Och-c =0.88 C/W
TPW4R008NH,L1Q [ Pch=04W ATc=22C Te=72C
TOSHIBA Tch =Tc + ((0ch-¢) x Pch) =72 C
D.F.=48.0%
Q102 Tch (max) =150 °C Och-¢ =0.88 °C/W
TPW4R008NH,LIQ [ Pch=04W ATc=23C Te=73C
TOSHIBA Tch =Tc + ((0ch-¢c) x Pch)=73 C
DF.=48.7%
A101 Tj (max) = 125°C 0j-c =41 C/W
LMS5050MK-1/NOPB | Pj=4.8 mW ATc=16°C Tc=66°C
TI Tj=Tc +((6j-c) x Pj)=66 C
DF.=528%
A102 Tj (max) = 125 °C 0j-c =41 C/W
LMS5050MK-1/NOPB | Pj=4.8 mW ATc=16C Te=66C
TI Tj=Tec + ((0j-c) x Pj)=66 °C
DF.=528 %

TDK-Lambda

5/10



3. EFEHMEE EFME Main Components Temperature Rise AT List

MODEL : RP-60-20

(1) HEZSM Measuring Conditions

RP-60-20

Mounting A Mounting B Mounting C Mounting D Mounting E
Wt Ak 4 1n| 7
Mounting Method TB1 : _-:
g :
/|
(BEHERAT : A)
(Standard Mounting : A) g : g : :
L1 Ly
AJJEHRE Vin
Input Voltage 60VDC
AFE Tin
Input Current 20A(100%)
(2) HIEREFE Measuring Results
AT Temperature Rise (C)
WHT A —T 17 1in=20A(100%)
Output Derating Ta=50"C
IR TR Hfs 771 B 751 Bt 751w B4 5 1w) Bt 75 1m)
Location No. Part name Mounting A Mounting B Mounting C Mounting D Mounting E
Q101 MOSFET 22 23 24 24 23
Q102 MOSFET 23 24 26 26 25
A101 CHIP IC 16 18 22 21 19
A102 CHIP IC 16 17 21 20 19
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RP-60-20

4, 77 )—<)LAER Abnormal Test

MODEL : RP-60-20

(1) #ABRSME Test Conditions
Input : 60VDC, 20A(100%)  Ta:25°C
2) RBFER Test Results
( Da : Damaged )
Test position Test Test result
mode
a|bfc|d|le|[f|lg]|]h].i ]
- |
- 2w E| =
i | e | 3| 1| | B e | | R | i .
No. | #iNo. | BRI 1 Pl ok w2 | |3 | 4 ] jj 72 D SO
Ll AL
7
-~ 0]
o |= | E[B [
[0} o | = o 9 =)
Location Test 5|8 2|3 Z 2 = [ @3 % & g -
No. point 7 8 = (% al|la |3 g 2 | o ° g ot
“19 & |2 |2
Reverse Protection Stop
! D-s 1O O i e ey
Internal Loss Increase
2 DG |O O |mitzesm
Internal Loss Increase
31 Qiot Gs |O O [pysstrzesmm
Internal Loss Increase
‘ D O O |pyimmsesnm
Internal Loss Increase
3 S O O |pyism s
Internal Loss Increase
® G O O iz
Reverse Protection Stop
’ bs 10 O Lisitowy e semn
Internal Loss Increase
& D-G 1O O |psimmnsesm
Internal Loss Increase
21 Qi Gs |O O [pysstrzesmm
10 D o Internal Loss Increase
PNER RSN
Internal Loss Increase
x S O O |psimmnsesnm
Internal Loss Increase
12 G o O |pymsenm
13 @] @)
D101 A-K
14 O @)
15 @) O
D102 A-K
16 (@) O
17 (@) FUSE : F101
Z101 A-K
18 @] @)
19 O FUSE : F102
7104 A-K
20 O O
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RP-60-20

(Da : Damaged )

Test position Test Test result
mode
a|blc|d|le] f]lg|[h]i]]j
N |
“| 7 = |22
o e o | 1| FE | || B AR (= -
.| .| PR . ; D 7
No HBDUNO n %ﬁ M | — J( i% % % %&‘ ?E ]\‘ ij fcf Hj‘ nB%
k> = | W L f
7
~ o
. =] o e = < 8 g g‘ éﬁ 2
Location Test El8|lelZd|E8|3|=|2|=2|2|E8]|5
2lalE|8l2|E|w|E o |5 |.= Note
No. point B |O|F|GF|R|= Sl2lz2|e]|o 3
RIE|Z2 |2
Internal Loss Increase
21 R O |psuminesm
22 2-3 O O
Internal Loss Increase
2 4-5 10O O |psimsmsmm
Internal Loss Increase
24 -6 10 O |pumsrzsmm
25 1 O O
Alol Int I Loss I
nternal Loss Increase
“ 2 O O |pyimtesm
27 3 (@) @)
Internal Loss Increase
2 4 O O |pyimsenm
Internal Loss Increase
29 > o O |osmsrzsmm
Internal Loss Increase
30 6 o O |psmsrzsmm
Internal Loss Increase
I -2 10 O |pyimtsesm
32 2-3 O O
Internal Loss Increase
= 4-5 |0 O |pyimsenm
Internal Loss Increase
34 3-6 10O O |psimsmxsmm
35 1 O O
Al102 Int I Loss I
nternal Loss Increase
36 2 o O |oumsrzsmm
37 3 O O
Internal Loss Increase
= 4 O O |y
Internal Loss Increase
. 5 O O |pyig e
Internal Loss Increase
40 6 o O |oumsrzsm
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RP-60-20
. IREIERER Vibration Test

MODEL : RP-60-20

(1) #FEIFRBRTELSE Vibration Test Class
5| HEEh BRI A GXBR Frequency variable endurance test

Q) FERIEERBRERE Equipment Used

EMIC (#k) <HHIfEIEE - F-400-BM-E47 JNHRFES : 905-FN
EMIC CORP. Controller Vibrator

(3) #RBREAM Test Conditions

- JE I HRDR : 10~55Hz CIREGE XY, Z
Sweep frequency Direction

- A g | e : 1043 - ARBRIFRE 0 A7k 18R
Sweep time 1.0min Sweep count 1 hour each

- ik . —iE 19.6m/s* (2G)
Acceleration Constant

4) ABRFEE Test Method

Y (LS
D.U.T.

&

AT X —I—
£ Fitting Stage

Input Terminal

zZ
PR 7 1A)
Direction BB
Vibrator
(5) HIES/H Acceptable Conditions
LAHEL 22
Not to be broken.
2. 5B D M N RE RN
No abnormal output after test.
(6) FABRFER Test Results
&H OK
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6.

RP-60-20
B EEEABR Thermal Shock Test

MODEL : RP-60-20
1) FERAMEVERERE Equipment Used (Thermal Shock Chamber)

ESPEC(#K) ¢ TSA-72EH
ESPEC CORP.

(2) HEREAE Test Conditions

- R JE PRI . -40°C & 85C leycle
Ambient Temperature
- R . KB e — -
Test Time Refer to Dwg.
N : 100 AL —
Test Cycle 100 Cycles
- FeBE e omin
Not Operating

3) ABRFH  Test Method

FIHEIE D% | RS2 R B I AL, B A2V TRERZIT, 10094270112, 2 5 ia W
1B M IZTRFRACE L . I DS W F AR 35,
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) HIESM Acceptable Conditions

ABR TR D H TR DR F

No abnormal output after test.

(5) ABFER Test Results
&# OK
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