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Test results are typical data. Nevertheless the following results are considered to be
actual capability data because all units have nearly the same characteristics.
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RDS50-110

1. MTBFEE{E Calculated Values of MTBF
MODEL : RDS50-110-5
(1) HHJ5E Calculating Method

JEITA (RCR-9102B)D¥B S fEE cH IS TWES,

ZRENOIMEMT LT, EBEFERIDBE 2 DL, F 2 O RPUC I - TRESHET,
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.

<HEHK>

]\ﬂBF=1 1

P 3 (o)

i=1

x10° Kz f# (Hours)

hequip : AHARECIER (MRS 10°RET)
Total Equipment Failure Rate (Failure,” 10°Hours)

Ao 1B ORBE I HRR (MR 10°H )
Generic Failure Rate for The ith Generic Part (Failure,” 106Hours)

n i FEBORBESOMEEK
Quantity of ith Generic Part

n B ST FBRE MO T — D
Number of Different Generic Part Categories

nq i EEHOFRBEMMCTTSMET 77 F (ng=1)
Generic Quality Factor for The ith Generic Part (mg=1)

(2) MTBF{H MTBF Values

Gy : Hi EE%E (Ground, Fixed)

RCR-9102B
MTBF = 150,578 BFR (Hours)
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RDS50-110
2. ST AV —74>7 Components Derating
MODEL : RDS50-110-5
(1) #EHJ5#E Calculating Method

(a) M F{E Measuring method

- TR ARIERAT - A - JE BRI B :50°C
Mounting method Standard mounting : A| Ambient temperature

"ANIEE :110VDC B, B :5V,10A
Input voltage Output voltage & current

(b) YER Semiconductors

Ir—AREE, WEES . BRIV EAREO#ES RIEELRD

RARER, e RIBELOHBEZRDELE,

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

(¢) IC.,#&HL, =T ¥4 IC, Resistors, Capacitors, etc.
FIENRE., ARG, WREBIRY . B OEITRFEENICASTNET,

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

(d) ZMEHE M7 Calculating method of thermal impedance

fi—c = Tj(max)—Tc Gi-a= Tj(max) — Ta
Pc(max) Pc(max)
B B9
Symbol Description
Tc T AV =T A T DIEED—ARE —RI225°C
Case Temperature at Start Point of Derating;25°C in General
Ta' T AT AV T DIRED A BIRE —#i225C

Ambient Temperature at Start Point of Derating ; 25°C in General
Pc(max) ERARILIH(FrRAEK
(Pch(max)) Maximum Collector (channel) Dissipation
Tj(max) EKREESRT ¥ FWVIRE
(Tch(max)) Maximum Junction (channel) Temperature
0j-c FEE R(F Y RNV DD —AE T ORI
(6¢ch-c) Thermal Impedance between Junction (channel) and Case
0j-a A R (F v RVNLE B ETORIERR
(Bch-a) Thermal Impedance between Junction (channel) and Ambient
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RDS50-110

(2) BT AV —T 47K Component Derating List

g E B4t Operating Condition
Location No. Vin=110VDC Load = 100% Ta=50C
Q1 Tch (max) = 150 C fch-¢c =3.125 C/W Pch (max) =40 W
TK8A50D Pch=25mW ATc=36.6 C Tc=86.6"C
TOSHIBA Tch = Tc + ((8ch-¢) x Pch)=86.7C
D.F.=57.8 %
Q102 Tj (max) = 125 C 8j-a = 666.7 C/W Pd (max)=0.15W
28C2712-Y Pc=2.0mW ATa=375C Ta'=87.5C
TOSHIBA Tj = Ta' + ((6j-a) x Pc) = 88.83 C
DF.=711%
Q107 Tch (max) =150 °C Och-c =1.11 C/W Pch (max)=15W
2SK2992 Pch =202 mW ATc=494°C Tc=99.4C
TOSHIBA Tch = Tc + ((6ch-c) x Pch) = 99.82 °C
D.F.=66.5 %
PC101 Tj (max) = 150 °C 8j-c = 833 C/W Pd (max) = 120 mW
PS2801-1 Pc=0.1mW ATc=284°C Tec=784°C
RENESAS Tj = Tc + ((8j~c) x Pc)=79.37°C
D.F.=52.9 %
PC102 Tj (max) = 150 °C 8j-c = 833 C/W Pd (max) = 120 mW
PS2801-1 Pd=0.2mW ATc=28.8°C Tc=78.8C
RENESAS Tj = Tc + ((8j-¢) x Pc) = 81.03 °C
D.F.=54.0 %
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3. FEESIEE EHME Main Components Temperature Rise AT List

MODEL : RDS50-110-5, RDSS0-110-24

(1) BIESLM Measuring Conditions

RDS50-110

Mounting A Mounting B Mounting C
i = q
Mounting Method 0 '
o
O
(FRYERRAT : A) o,
(Standard Mounting : A) 8 Q00000000
|
ATIEE
Input Voltage 110VDC
HAEE
Output Voltage SVDC / 24VDC
H AR
Output Current 10A /72.1A
2) HIEHE Measuring Results
MODEL : RDS50-110-5 AT Temperature Rise (°C)
WAF =TT 100 (50W)
Output Derating (%) Ta=50C Ta=40°C
WamE s e EuAd 7 1 HAs 7 1) Hfs J5 1
Location No. Part name Mounting A Mounting B Mounting C
PS1 POWER MODULE 37.8 44,5 474
Q1 MOS FET 36.6 41.2 46.1
Q107 MOS FET 49.4 52.1 56.5
PC101 PHOTO COUPLER 28.4 29.6 32.6
PC102 PHOTO COUPLER 28.8 30.0 33.0
L1 BALUN COIL 29.1 30.5 39.9
L52 BALUN COIL 33.6 34,7 40.2
T1 TRANSFORMER 23.1 22.8 334
C4 E. CAP. 22.2 234 31.9
C57 E. CAP. 22,0 21.5 29.7
MODEL : RDS50-110-24 AT Temperature Rise (°C)
AT —F47 100 (50.4W)

Output Derating (%) Ta=50°C Ta=40°C
W A4 HAS 7 1 AT A5
Location No. Part name Mounting A Mounting B Mounting C
PS1 POWER MODULE 37.5 40.7 432

Ql MOS FET 37.9 35.1 40.2
Q107 MOS FET 51.5 51.6 57.9
PC101 PHOTO COUPLER 26.5 25,7 30.9
PC102 PHOTO COUPLER 27.6 26.9 31.3
L1 BALUN COIL 28.4 274 38.1
L52 BALUN COIL 24.2 23.3 30.0
T1 TRANSFORMER 23.0 20.5 31.1
c4 E. CAP. 20.8 20.2 31.8
C57 E. CAP. 15.7 14.1 23.1
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4. BT oY eSS EE

MODEL : RDS50-110-5

0O
Bt J518 A 9
Mounting A o
O
o
O
O
O
| Vin=110VDC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50°C | 60°C
40 10.0 | 10.0 | 5.9
60 10.0 | 10.0 | 5.0
80 100 | 7.5 -
100 10.0 | 5.6 -
Bt 518 B
Mounting B
o]ojejele]eo]o]0l0)

| Vin=110VDC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
30°C | 40°C | 50C
40 10.0 | 10.0 | 10.0
60 10.0 | 10.0 | 10.0
80 10.0 | 10.0 -
100 10.0 | 10.0 -

RDS50-110

Electrolytic Capacitor Lifetime

AR . BRZER

Cooling Condition : Convection Cooling

Conditions: Ta 40C: ——

50C: — - —.
60C: ----
12
10
N \ .
7~ \ ~
w8 N
S N
N N
~
g s
o
3 4
2
0
20 40 60 80 100
Output current (%)
Conditions: Ta 30C:——
40C: ——
50C: —=—-
12
10
2 8
8
o)
E°
2
4 4
2
0
20 40 60 80 100

Output current (%)
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4. BfRa LT YR F TR

MODEL : RDS50-110-5

At J5m C
Mounting C
| vin=110vDC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50°C | 60°C
40 10.0 | 10.0 | 8.0
60 10.0 | 10.0 | 6.2
80 10.0 | 10.0 -
100 10.0 | 10.0 -

RDS50-110

Electrolytic Capacitor Lifetime

ZEIm SR - BARZE

Cooling Condition : Convection Cooling

Conditions: Ta 40C: ——

50C: — —.
60C: ----
12
10
g 8
[
@ ~
£ |
2
= 4
2
0
20 40 60 80 100
Output current (%)
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5. 77 )—</LiRBX Abnormal Test

MODEL : RDS50-110-5

(1) RBRSAM: Test Conditions

RDS50-110

Input : 160VDC  Output : Rating  Ta:R.T.
(2) RBRHER Test Results
(Da: Damaged )
Test position Test Test result
mode
a|lblc|d|le| flg|lh|TI|j|k]]!
. ol olalzl Bl Elo] ol E] 2,
No. Location | ..., point E é 2| 5 g == ; g g —Es; & Note
No. ALEHHEE MHE ML
i Z |z
1 D1 A-K O O @)
2 A O O
3 K O @)
4 | TFR1 O 0O
5 @) O
6 Q1 D-S O @)
7 D-G O O @) Da: TFR1
8 G-S O @) O Da: TFR1
9 D O O O Da: TFR1
10 S @) @) O Da: TFR1
11 G O @) O Da: TFR1
12 C4 O OO0 O Da:Ql
13 @) O |EMI Noise Change
14 T1 1-2 O )
15 1 O O
16 3 ©) O
17 PS1 +Vin--Vin | O O[O O Da:Ql
18 +V--V_[O o)
19 -S-TRM | O O |VoDown
20 +S-TRM | O @)
21 +Vin (-Vin) @) O
22 BasePlate O O |EMI Noise Change
23 CNT O [®)
24 +S O ®)
25 +V (V) @)
26 -S @) QO |VoDown
27 TRM O QO |VoUp
28 | €57 O ®) ’
29 O ' O/P Noise Increase
TDK-Lambda R-7




RDS50-110
6. #EENFBR Vibration Test
MODEL : RDS50-110-12,15
1) WENRERTESH Vibration Test Class
(a) B IREH LA GRER  Frequency variable endurance test
(b) $5E B F ML IRENFER Rolling stock equipment - Vibration test
(c) BB F IR EER SR BN FER Parts for railway signal Vibration test

() HARSRERIEE Equipment Used

EMIC (¥%) 4 - g A : F-400-BM-E47 MAEER : 905-FN
EMIC CORP Controller Vibrator

(3) #ABREA: Test Conditions

(a) 5| IRENERITAGRER Frequency variable endurance test

« JE B BB B : 10~55Hz - HREY 7 X, Y,Z
Sweep Frequency Direction

R RE : 1.0 minute « B FRF T : &7 AL 1R
Sweep Time Test Time 1 hour each

IR R : Constant 0.825mm
Amplitude

(b) $EFHH H L IREIRER Rolling stock equipment - Vibration test

(b-1) T LIFBEIHEFERER Functional Random Test (IEC 61373 - Category 1 - Class B)

BB : 5~150Hz IRENH R X, Y, Z
Sweep Frequency Direction
IREN Y : U LRED - FRBR R R L B 73R 1055
Vibration Waveform Random Vibration Test time 10 minutes each
MBEASRZIVEEE 1 0.0298(m/s”)/Hz - AEE : 110VDC
Acceleration Spectrum Density Input Voltage
-HAEE L ERE - ER : 100%
Output Voltage Rated Output Current

(b-2) T # LIRENMARER Simulated Long Life Random Test (IEC 61373 - Category 1 - Class B)

- JB) % B3t : 5~150Hz R IE X, Y,Z
Sweep Frequency Directions 1 hour each
IRENE TV NRE) - SRR IR : & Ak SRR
Vibration Waveform Random Vibration Test Time 5 hours each

JMREALZNVEE  : 1.857(m/s%)/Hz
Acceleration Spectrum Density
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RDS50-110

(c) BE1E B IR EZE MMIRBIRBR Parts for railway signal Vibration test

(c-1) IRENE AEFABR Functional Vibration Test (JIS E 3014 - Grade 2)

- JE IR A A : 10~500Hz -IRE) T A X, Y, Z

Sweep Frequency Direction
EGilii| : 1.0 minute -FRBR IR & J7 3k 104
Sweep Time Test Time 10 minutes each
< mis BE : 9.81m/s’ l - ANJJEBE :110VDC
Acceleration Input Voltage
-HEE D EHE - tH /B :100%

Output Voltage Rated Output Current

(c-2) IRENTTHAER Frequency Variable Endurance Test (JIS E 3014 - Grade 2)

(c-2-1)

'%ﬁ%ﬁ ;j\:ﬂé}%&%( 'ﬁfﬁ@,]jjﬁ:’ﬂ }IX,Y,Z
Frequency Resonant Frequency Direction

~SRBR R L & J5 1A 3k 3845 I B : 13.7m/s>
Test Time 38 minutes each Acceleration

(c-2-1)

Vb : 40Hz HREN A X, Y, Z
Frequency Direction

SRR ] L &5k 11043 < I EE £ 13.7m/s’
Test Time 110 minutes each Acceleration

(4) AERFIE Test Method
V4 ALakiE

AT y DUT.
/" Input and Output Y .__$__ BA&

Terminal 4 Fitting Stage
X
HWE 5
Direction IREh R B
Vibrator

(5) HIE%M: Acceptable Conditions
1AL\
Not to be broken
2 R DRI HME N D EBIL TORWER

Characteristic to be within regulation specification after the test.

(6) FARBRFER Test Results
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" RDS50-110
7. TEEEFER Shock Test

MODEL : RDSS50-110

(1) BRI Shock Test Class
(a) EFEEFER Shock Test
(b) $kiE A & EHEFER Rolling stock equipment - Shock test
(c) BRELEBREHER M BEEMBR Parts for railway signal - Shock test

(2) fE AR REBRIEE Equipment Used

IMV ()8 RBREEE VS-1031-200
IMV CORP. Test Equipment

(3) RERSMF Test Conditions
(a) EEEFRBR Shock Test

o TN EE : 196, 1m/s*> (20G) - IRIES M ' XY, Z
Acceleration Directions
- BRI : 11%5 msec - BlI¥ S N 1t ]
Test Time Number of Times 3 time each for +,- direction
(b) EEEFABR Shock Test (IEC 61373 - Category 1 - Class B)
1553 : 50m/s® (5.1G) - IRIE S M ' XY, Z
Acceleration Directions
- FRIBRRFE : 30msec SN EIE=g C 4L —HIANC430E]
Test Time Number of Times 3 time each for +,- direction
(c) BB Shock Test (JIS E 3015 - Grade 2)
- R : 294m/s® (30G) - IRIE A ' XY, Z
Acceleration Directions
- BRI : 613 msec - B3 S 7 it Al
Test Time Number of Times 1 time each for +,- direction

(4) BT Test Method

R 2 B EICEAM T, ThE BN BIZEET D, 5 DT,
Fix the D.U.T. on the mounting board, and fit it on the fitting- / (Device Under Test)

B8 R B
Vibrator

(5) HELMH Acceptable Conditions

LREEEL W
Not to be broken
2. RB DR OIHMEN DB QRN

Characteristic to be within regulation specification after the test..

(6) FABAFER Test Results

ey 4 OK
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RDS50-110
8. /AR 2l — g 5B Noise Simulation Test
MODEL : RDS50-110-24

1) RERERE RO HESS Test Circuit and Equipment

D
YEalb—4 .
Six_:l—ulator +Vin AL
CLi | #atk =L}
D.U.T. Load

FG -Vin , -Vo

PRal—F :INS-4320(A) (VA XHBFZERT)

Simulator (Noise Laboratory Co.,LTD)
TV A4 —F (D) :PGH758A (AARAZ—)

Bridge Rectifier (NIHON INTER)

B 59 (C) 1400V 1000 ¢ F

Electrolytic Cap. ’

(2) RBR%M: Test Conditions

"AJEE : 110VDC « JARXEBHE : OV~2kV
Input voltage Noise level
-HAEE | il D+,
Output voltage Rated Polarity
- H B 1 0, 100% EAnE—R LRy, )b
Output current Mode Common, Normal
- B R EE 1 25°C
Ambient temperature
VAL : 50~1000ns
Pulse width

(3) HIESLMH Acceptable Conditions

1AL 72V
Not to be broken
2 ABE T LI
Not to be shut down output
3. DMBEE DRNE

No other out of orders

(4) RERHER Test Results
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