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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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RDS100A-24
1. MTBFEHEfH Calculated Values of MTBF

MODEL : RDS100A-24-5

(1) HH ¥ Calculating Method

JEITA (RCR-9102B) O d i #iE TR S TWET,
TNENDOEET LT, FEEIFEREAD 52 B, &% D RBUZ > TRESIET,
Calculated based on part count reliability prediction of JEITA (RCR-9102B).

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

7 x10° = ”; x 10° W (Hours)
equip Z ni ( X‘G 7Z-Q )i
i=1

lequip : é%%&&ﬁ%% (&I‘%i&/ 106H%‘:FE5)

Total equipment failure rate (Failure / 10°Hours)

MTBF =

Ag ;173 B R E k32 MR (MK / 10905 )

Generic failure rate for the ith generic part (Failure / 10°Hours)

n; : 17 H O [FJE S ah O £
Quantity of ith generic part

n D B RBEHMOITI)—0%

Number of different generic part categories

TQ D i HORBEAICK T DM E T 774 (ng=1)
Generic quality factor for the ith generic part (ng=1)

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

RCR-9102B

MTBF 135,374 IRE[#] (Hours)
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RDS100A-24

2. #&T 4L —7 427 Components Derating

MODEL : RDS100A-24-5

(1) BEHF#E Calculating Method
(a) MIE 7L Measuring method

<7 REVEHLLT A « o R B :50°C
Mounting method Standard mounting : A Ambient temperature

- NSFEE :24VDC HI)EIE, Bl 15V, 20A(100%)
Input voltage Output voltage & current

(b) -E{K Semiconductors

AR S BRI AR RE O 6 RS 2 5RO e K E R 26 R L D L 2SR D F L7,

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

power dissipation and thermal impedance.

(c) IC. #&Pt, =T Y% IC, Resistors, Capacitors, etc.

JEIDHIRLEE | B FIRAE, THEFE 1728 | 8 2 OIEITRREHEERNICA > TOET,

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

(d) BMEPUHE YL Calculating method of thermal impedance

e Tj(max) — Tc

g Tj(max) — Ta

0] . 0j- ,
Pj (max) Pj(max)

Tc D TAL =T AL T OIELr—ARE —f%i225°C

Case Temperature at Start Point of Derating; 25°C in General
Ta D TAL—T AT OMEDE PR L —fkiz25°C

Ambient Temperature at Start Point of Derating ; 25°C in General
Pj(max) D RKEEE R (T o) kR
(Pch(max)) Maximum Junction (channel) Dissipation
Tj(max) s IRREES R (T L) IR
(Tch(max)) Maximum Junction (channel) Temperature
0j-c 6 R (T XY R) Inbr — ZAETOEYEST
(Bch-c) Thermal Impedance between Junction (channel) and Case
0j-a A R (T X 0) DR B E T OERET
(Och-a) Thermal Impedance between Junction (channel) and Ambient
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Q) WRTAV—T 4T

Components Derating List

RDS100A-24

e Vin = 24VDC Load =20A (100 %) Ta=50°C
Location No.
Q1 Tch (max) =175 °C Och-c = 0.4 °C/W
FDAO032N08 Pch=0.1 W ATc=23°C Tc=73°C
ON SEMI Tch=Tc+ ((6ch-c) x Pch)=73.0°C
D.F.=41.7%
Q2,Q3 Tch (max) =175 °C Och-c=1.2 °C/W
TK7R2E10PL,S1X(S Pch=23W ATc=32°C Tc=82°C
TOSHIBA Tch=Tc+ ((6ch-c) x Pch)=84.7 °C
D.F.=484 %
Q4 Tch (max) =175 °C Och-c=1.2 °C/W
TK7R2E10PL,S1X(S Pch=04W ATc=35°C Tc=85°C
TOSHIBA Tch=Tc+ ((6ch-c) x Pch)=85.5°C
D.F.=48.8 %
Q51 Tch (max) = 150 °C Och-c=3.6 °C/W
TK58A06N1,84X Pch=07W ATc=40°C Tc=90°C
TOSHIBA Tch=Tc+ ((6ch-¢c) x Pch)=92.7 °C
D.F.=61.8%
A101 Tj (max) = 150 °C 0j-c=27.8 °C/W
LM5025MTCX/NOPB | Pd=50.0 mW ATc=30°C Tc=280°C
TI Tj=Tc+ ((6j-c) x Pd)=281.4°C
D.F.=543%
A102 Tj (max) = 150 °C 0j-c=49.9 °C/W
UCC27201ADRCR Pd=20.0 mW ATc=45°C Tc=95°C
TI Tj=Tc+ ((6j-c) x Pd)=96.0°C
D.F.=64.0%
A105 Tj (max) = 150 °C 0j-c=12.5 °C/W
BA178M 12FP-E2 Pd=1.0W ATc=40°C Tc=90°C
ROHM Tj=Tc+ ((6j-c) x Pd)=102.8 °C
D.F.=68.5%
D51,D52 Tj (max) = 150 °C 0j-c=0.5°C/W
S60SC6M T-5000 Pd=39W ATc=43°C Tc=93°C
SHINDENGEN Tj=Tc+ ((6j-c) x Pd)=95.0°C
DF.=633%
D53 Tj (max) = 150 °C 0j-c = 0.5 °C/W
S60SC6M T-5000 Pd=0.8W ATc=36°C Tc=86°C
SHINDENGEN Tj=Tc+ ((6j-c) x Pd)=86.4°C
D.F.=57.6%
PC102 Tj (max) =110 °C 0j-c =250 °C/W
TLP291(GR-TP,SE Pd=5.6 mW ATc=27°C Tc=77°C
TOSHIBA Tj=Tc+ ((0j-c) x Pd)=78.4°C

DF.=713%

TDK-Lambda

5/16




3. FEE MR

MODEL : RDS100A-24-5

(1) HEZSMH: Measuring Conditions

JE - 5FE Main Components Temperature Rise AT List

RDS100A-24

A 5k
Mounting Method

(FRHEIUT - A)
(Standard Mounting : A)

Mounting A

Mounting B

——F

q

Q
Q
Q
Q
Q
Q
Q
Q
©)

OOO00000O

AJJE#EJE Vin
Input Voltage

24VDC

H £ Vout
Output Voltage

5VDC

Bt Tout

Output Current

20A (100%)

(2) HEREFR Measuring Results

AT Temperature Rise (°C)
ASFEFE Vin 24VDC
Input Voltage Ta=50°C Ta=40°C
Wi Hhan It J7 18] A 5 1]
Location No. Part name Mounting A Mounting B

Q1 MOSFET 23 24
Q2 MOSFET 31 30
Q3 MOSFET 32 31
Q4 MOSFET 35 33
Q51 MOSFET 40 40
A101 CHIP IC 30 30
A102 CHIP IC 45 46
A105 CHIP IC 40 39
DSl S.B.D. 43 40
D52 S.B.D. 42 40
D53 S.B.D. 36 36
Tl TRANS 34 36
T2 TRANS 18 20
T101 CURRENT TRANS 31 32
L1 BALUN 21 22
L2 BALUN 22 24
Ls1 CHOKE COIL 40 37
C8 E. CAP. 26 27
C9 E. CAP. 27 28
Cs1 E. CAP. 28 26
Cs2 E. CAP. 28 26
C53 E. CAP. 30 25
PC102 PHOTO COUPLER 27 27

TDK-Lambda

6/16



RDS100A-24
4. B T o YHEEFEMEBEIE Electrolytic Capacitor Lifetime

MODEL : RDS100A-24-5
ZEmd . HARZEH  Cooling condition: Convection cooling

= =I=E
At H1m A Q
Mounting A 8 Conditions Ta 40°C:
Q 50°C
8 60°C: -
Q
Q
O 12 T T T T T
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
Vin =24VDC 10 F-----1 : ,,,,,, : -L,,-_:,,_,:‘__:__-
Ta Lifetime (years) : : | i i
1 1 1 1 1
Load 40°c | 50°C | 60°C s 8 [----- lo-o-o- demem- R Loo-dc do--
20% | 10.0 10.0 10.0 § : : I : :
Nas 1 1 1 1 1
40% 10.0 10.0 10.0 g 6 - rRRELL A------ oo - booo-- 4o
=i 1 1 1 1 1
60% 10.0 10.0 9.5 b5 : : ! : :
80% | 100 | 10.0 - S Hal i oo i H
100% | 10.0 6.8 - i i | i i
2 p----- To---- SEEEEEE e r----- 1--1
1 1 1 1 1
1 1 1 1 1
0 i : i ! i
0 20 40 60 80 100
Output current (%)
uftJim B
Mounting B Conditions Ta 30°C:
40°C :
[000000000] 50°C: —oooo-.
12 T T T T T
Vin = 24VDC ! ! ! ! !
— 1 1 1 1 1
Ta Lifetime (years) 10 p-----1 bt
Load 30°C | 40°Cc [ s0°C | i i : :
1 1 1 1 1
20% 10.0 10.0 10.0 28 fo---- fo-eo- R oo Loooe- 4o
e
40% | 10.0 10.0 10.0 § : : I : :
1 1 1 1 1
60% | 10.0 10.0 10.0 g 6 f----- to--o- A----- b----- Lo 4--
. 1 1 1 1 1
80% 10.0 10.0 - S | 1 1 1 |
'Lo: 1 1 1 1 1
100% | 100 | 10.0 - = 4T Hal 1T oo i Ha
| : | | |
2 p----- To---- SEEEEEE e r----- 1--1
1 1 1 1 1
1 1 1 1 1
0 i : i ! i
0 20 40 60 80 100

Output current (%)

TDK-Lambda 7/16



RDS100A-24
5. 77 /—</)L3ABR Abnormal Test

MODEL : RDS100A-24-5

(1) #RBESGM: Test Conditions
Input : 32VDC  Output : 5V, 20A (100%)  Ta:25°C

(2) HBRFER Test Results
(Da: Damaged)

Test
Test position s Test result
mode
a|lb|lc|d|e|f|]g|h|[i]j] k][]l
. =
No.| aNo. | s | | | | E{E[E B E ) v e |0 i
FAPN A EIES Bl olp e |w|% | m
[N f7 &
=] [
e | = 3 B 1)
Location Test slgleolllslz|2S]2 &8 |&
clalselels]8 s |© 3| <=
Noo | poit |Z[S|E[E[Z[E 5|55 o[ iz fote
~ | A LE) Zz |z
1 Q1 DS | O O
2 D-G O O O Da:TFR1
3 G-S O O O DaTFR1
4 D/S/G 0 O O Da:TFRI
5 Q2 D-8 O OO0 O Da:Ql
6 D-G O OO @) Da:Q1,Q2
=S
; os | o o [
Input power increase
T
8 D/S/G 0 o ATTEFIHIM
Input power increase
9 Q4 D-S O @)
10 D-G O O
4
0 P o [
Input power increase
1552
12 D o o AT E@jjiEJJ_D
Input power increase
4
13 S O o | NTEH
Input power increase
1552
4 G o o @
Input power increase
15 Q51 D-S O O
16 DG | O O
AFJEIIHEM
17 G- O O Input power increase
Eeg T
s b o o [
Input power increase
e A
19 S O o | ME
Input power increase
AFJEIIEM
20 6 O O Input power increase
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RDS100A-24

(Da: Damaged)

Test
Test position e Test result
mode
albflc|d]|le| f]g]|h i k|1
=
2| =lo o |w|%|=
- e Do gs | % | k| 2| R | ik g .
No- | iitNo. | BBT | | | o | g |z | | |m | | 1\)’ éjﬁ {z,a {Oﬁj EEES
AR | .
N e L
= 9
= | 3 =1 an
Location Test 5 Qﬁsi ) % g E 2 go = § g 4 Note
No. point |% [S|=|[E|& |&H E g o °l: g
RlE z |z
21 D51 AK |O
) K 5 o [P
Input power increase
23 D52 AK |O
AT &I
24 AK O O Input power increase
25 C8 O O10 O Da:Ql
COHR iR BE L5
26 O O C9 temperature rise
27 Cs51 O
V7V H N
28 O O Output ripple increase
29 T1 1,2,3-5,6,7| O
9,10,11-
30 12,13,14 ©
Da:Q1,Q2,Q3,A101,
L 1415 1O Olo O A102,R172
32 15-16 O
33 1,2,3 O O
34 56,7 O o
35 8,9,10 O O
36 12,13,14 O @)
ATOTER IR EE b5
37 15 © O A101 temperature rise
ALOLES SRS 5
38 16 " <
O O A101 temperature rise
39 T2 1-2 @) O
40 3-4 O O
41 12 O O
42 3/4 O O
43 L51 0
44 O O
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RDS100A-24
6. 1RENFAER Vibration Test

MODEL : RDS100A-24-5
(1) #EEVRBRFES Vibration Test Class

A. FR 5 HEEY 5L 5% Frequency variable endurance test

B. #GEAE SR i IR BN ER Parts for railway signal - Vibration test (JIS E 3014-2-B)

C. §k38 Bl A 5L IR Eh3XBR Rolling stock equipment - Vibration test (IEC 61373 - Category 1 - Grade B)
(2) FERIREREREEE Equipment Used

IMV CORP. EM2201

(3) RABRSA: Test Conditions

A. f 5 IREN LM A 5XBR  Frequency variable endurance test

o JE R AL R BE : 10 -55Hz o JREh ) : X, Y, Z
Sweep frequency Direction

o 4 5 IR 153 1H] o FRERIFH] D B 1R
Sweep time 1 minute Sweep count 1 hour each

o s . —iE 19.6m/s” (2G)
Acceleration Constant

B. #GEE SR IR ENFER Parts for railway signal - Vibration test (JIS E 3014-2-B)
B-1. #REMKAEFASR Functional vibration test

o WGP 10 - 500Hz « WEGW 2 XY, 2 - e : 9.81m/s
Sweep frequency Direction Acceleration

o fwolEE : loct/min « AJJEIE 1 24VDC - HEE D RS
Sweep speed Input voltage Output voltage  Rated

« H71E : 100%

Output current

B-2. #EENM/AFRER Frequency variable endurance test

B-2-1

. B : R R < WEGE  Z o JmE A : 9.81m/s’
Sweep frequency Direction Acceleration

o ARBR ] o A7k 3857
Sweep count 38 minute each

B-2-2

o JEBE : 40Hz < WEGE XY, Z o N EE : 13.7m/s’
Sweep frequency Direction Acceleration

o FRBRIFH] X\ Y 7115055 [ 27517111057 [#]
Sweep count X,Y 150 minutes, Z 110 minutes
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RDS100A-24

C. k8 Bl A L IR Eh LR Rolling stock equipment - Vibration test (IEC 61373 - Category 1 - Grade B)

C-1. 7% DRI RER

o JEBE AR
Sweep frequency
 IREHIE
Vibration waveform
o TR
Acceleration
- HEE
Output voltage

A% Functional random test
: 5-150Hz

D TUH NRE)

Random vibration

: 1.01m/s?

. TR

Rated

 HRE) S : XY, Z
Direction
kIR PR ] C A 104514

C-2. 74 LMREN/AFER Simulated long life random test

o JER B P
Sweep frequency
« IRENE
Vibration waveform
o I

Acceleration

4) RBR5HE Test Method

S000°550.55
AN

IRE) 717

Direction

V4

: 5-150Hz

D T H NRE)

Random vibration

: 5.72m/s?

A -
Input and output
terminal

(5) HIESM: Acceptable Conditions

LR L2 5
Not to be broken.

2. 3B D H I EF D3 VR

No abnormal output after test.

(6) FBAFER Test Results

Sweep count 10 minutes each
ANTJEE : 24VDC
Input voltage
ANJJEHE 2 100%
Output current

« IREN ST 1A : XY, Z
Direction
BV | D AT SHEE]
Sweep count 5 hour each

P A

P s

¥ Fitting stage

PR Eh AR
Vibrator

A. FR 5 HEEN 5 A 5%  Frequency variable endurance test

& OK

B. 8B SRR IR BN RER Parts for railway signal - Vibration test (JIS E 3014-2-B)
& OK

C. &8 Bl A 5L IR Eh3XBR Rolling stock equipment - Vibration test (IEC 61373 - Category 1 - Grade B)
& OK
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RDS100A-24
7. fEEEAER Shock Test

MODEL : RDS100A-24-5
(1) EEFBFES Shock Test Class

A, TEEFER Shock test

B. $GEAE IR 2 b B FER Parts for railway signal - Shock test  (JIS E 3015-2)

C. BB =l FH 5 #7855k Rolling stock equipment - Shock test (IEC 61373 - Category 1 - Grade B)
(2) fEHRENRBRIEE Equipment Used

IMV CORP. EM2201

(3) RABRSA: Test Conditions

A. EFEEEER Shock test

o JNEE : 196.1m/s* (20G) o JREN ) XY, Z
Acceleration Direction
o PRBRIEH : 11+5ms . [ D +-J7 A3
Test time Number of times 3 time each for +,- direction

B. $GEAE IR 2 b B R Parts for railway signal - Shock test  (JIS E 3015-2)

o JNEE : 294.3m/s* (30G) o JREN ) XY, Z
Acceleration Direction
o ARBRRFEMH : 6+3ms o [E%K ey A CIE- [ E]
Test time Number of times 1 time each for +,- direction

C. &8 =Bl FH i 82305k Rolling stock equipment - Shock test (IEC 61373 - Category 1 - Grade B)

o s : 50m/s” (5.1G) o #RE 7 : X, Y, Z
Acceleration Direction
o FRBRIRERH] : 30+3ms o [B1%k o - A4 30
Test time Number of times 3 time each for +,- direction

TDK-Lambda 12/16



RDS100A-24

4) RBR5HE Test Method

N fEEAR
/" D.U.T.
, Huft
$ ¥ Fitting stage
X
¢ Input and output

. terminal

{E 5 J5 7] -

Direction PREN SRR

Z Vibrator

(5) HIESM: Acceptable Conditions

LR L2
Not to be broken.
2. R BR . D H N A7

No abnormal output after test.

(6) RBRFEE Test Results
A. TEFEEGAHR Shock test
& OK
B. $GEAE TR 2 b B R Parts for railway signal - Shock test  (JIS E 3015-2)
& OK
C. &8 =l FH i 82305k Rolling stock equipment - Shock test (IEC 61373 - Category 1 - Grade B)
& OK
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RDS100A-24
8. /AR Ial—I AR Noise Simulate Test
MODEL : RDS100A-24-5
(1) RBREIRE K OMIESS Test Circuit and Equipment

A, ATJR—F : IFTFT—F (+Vi, -Vi, T ) K/ —</F—R (+Vi, -Vi) ([ZEI0
Input port : Apply to Common mode (+Vi, -Vi, = ) and Normal mode (+Vi, -Vi).

9 F—————0 +Vin +V
Bridge JAR
Diod SRl —A— —
& R B e SR fEEt ik e
> Noise D.UT. LOAD
Simulator
D
o FG -Vin -V JT
+RC -S
-RC
L
777
B. {5 AR—hF : +S.-S, +RC, -RCIZ[FIRFIZFIAN
Signal Port : Apply to +S,-S,+#RC and -RC at the same time.
+S i\
) +Vin +V O
Bridge
Diod =
@ o + C HEx afr
D.U.T.
> U LOAD
D
Vin vV O
+RC -S
-RC BTV T IG T
J__ Coupling Clamp
___________ _O/o:l
JAR a2l —H—
Noise Simulator
777
o IR 2l —H— : INS-AX2-450T (/AZWEFERT)
Noise Simulator (Noise Laboratory)
s TNy VKA —NR (D) : KBJ1008G (Lite-On Semiconductor)
Bridge Rectifier
o Efifar T Y (C) : 41500pF
Electrolytic Cap.
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RDS100A-24

(2) ABREAE Test Conditions

« AR : 24VDC - AR L RS
Input voltage Output voltage Nominal
- )T : 0%, Full load o JEPHIREE : 25°C
Output current Ambient temperature
o JARFEE : AJIR—b 0-2kV o HUMmE—K AN — a'r ==L
Noise level Input port Mode Input port Common, Nominal
fEAR—F 0-750V fFER—h a2
Signal port Signal port Common
(7 fH : 0-360 deg o fiRi N
Phase Polarity
o VAR : 50 - 1000ns o NUATEIN : Line
Pulse width Trigger select

(3) HIESAM: Acceptable Conditions

—_

AR S%EBA LM TBEOLBOLNE
The regulation of output voltage must not exceed 5% of initial value during test.
2. 5B % O ) RIS WIHMED BB L TUen g
The output voltage must be within the regulation of specification after the test.
3FESE - FERDIRNE

Smoke and fire are not allowed.

4) RBFER Test Results
A# OK
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9. ZNEEEXER Thermal Shock Test

MODEL : RDS100A-24-12

(1) B EEBIEE Equipment Used (Thermal Shock Chamber)

ESPEC(#£) #  TSA-72EH-W
ESPEC CORP.

(2) RABRSEA: Test Conditions

Icycle
o RS PHIE L : -40°C © 85°C
Ambient Temperature +85 C— e
o kBRI : B 30min
Test Time Refer to Dwg.
o RERY ATV : 100 B 71
Test Cycle 100 Cycles
o JEENE
Not Operating 40°C
30min

(3) #ABRHTE  Test Method

WIRIE D% | falin 2R I A, B A2V TRliRe 179,

RDS100A-24

100 A7 V1212, R 2 H IR E N M ISR R GE L . HDIC R e WHEHEE T,

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
R OB BN

No abnormal output after test.

(5) RBFEE Test Results
&# OK
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