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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.

TDK-Lambda



RDS60-24,RDS60-48

1. MTBFZE{E Calculated Values of MTBF
MODEL : RDS60-24-24
(1) BHJF¥ Calculating Method

JEITA (RCR-9102, RCR-9102B)DER i s dk ik CHHE TWET,
FNENDERERT LI, BB RAGD G- 2 B, 42 O KRB I TRESNET,
Calculated based on part count reliability projection of JEITA (RCR-9102, RCR-9102B).
Individual failure rates Ag is given to each part and MTBF is calculated

by the count of each part.

<BHA>
1 1

MIBF = - =x10°
n B (H

i=

Aequip  HEARHER (BRERL,10°RHH)
Total Equipment Failure Rate (Failure,” 10°Hours)

Ao i EBORBEGICKToEMER (R, 10°6 )
Generic Failure Rate for The ith Generic Part (Failure 106Hours)

Ni iBBORBHLOEEK
Quantity of ith Generic Part

n  CEAokFEBE&GOLTIV—DE
Number of Different Generic Part Categories

1 i EHORBEGRICKHTOMET 7IF (ng=1)
Generic Quality Factor for The ith Generic Part (ng=1)

(2) MTBF{E MTBF Values

Gy : H_E[EE (Ground, Fixed)

RCR-9102
MTBF = 263,252 e (Hours)

RCR-9102B
MTBF = 180,697 B (Hours)

1) EFEIRDS60-240F — & T3 23, RDS60-48IZ DUV Th RIARERVE T,
Note) The data of RDS60-24 are shown above, but RDS60-48 is the same.
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RDS60-24,RDS60-48

2. Wt 4V —T4>7 Components Derating

MODEL : RDS60-24-5, RDS60-48-5

(1) EHJ#: Calculating Method

(a) WIE ¥4 Measuring method

B T ARUERU A < JE IR :50°C
Mounting method Standard mounting : A| Ambient temperature

" ANJIEE :24VDC / 48VDC HAEE, B 15V, 12A
Input voltage Output voltage & current

(b)y ¥E{K Semiconductors

r—ARE, HEES, BERIVEAREBOES RIBELZRD

RRER, HE RIRELOLEERDEL,

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

(¢) IC. #EHt, =25 9% IC, Resistors, Capacitors, etc.
JEBRREE, EADIREE, WWEE 2L, Hx OEIIRFEENICIASTHET,

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

(d) BVEFIEHFYE Caleulating method of thermal impedance

. _ Tj(max)—Tc

Ca- Tj(max) - Ta'

- Pc(max) 4 Pc(max)
it B i B
Symbol Description
Te T AV =T AT DIEDr—ARE —#RI225C
Case Temperature at Start Point of Derating;25°C in General
Ta' T AV =T A T OIRED R FIRE —#i1225°C
Ambient Temperature at Start Point of Derating;25°C in General
Pc(max) A=V IH(FvRVER
(Pch(max)) Maximum Collector (channel) Dissipation
Tj(max) EKREESR(TvRWVIRE
(Tch(max)) Maximum Junction (channel) Temperature
0j-c R R (T RS —AE T ORI
(6ch-c) Thermal Impedance between Junction (channel) and Case
6j-a EA R (F Y VNS EEE TOEERR
(6ch-a) ' Thermal Impedance between Junction (channel) and Ambient

TDK-Lambda



RDS60-24,RDS60-48

2) FEHMT AV —T 7% Main Component Derating List

MODEL : RDS60-24-5

BB Bi¥E4#E Operating Condition
Location No. Vin =24VDC Load = 100% Ta=50C
Q1 Tch (max) = 150 °C fch-¢ = 0,806 “C/W Pch (max) = 155 W
2SK3271-01 Pch =69.5 mW ATc=333°C Tc=833°C
FUJI ELECTRIC | Tch = Tc + ((6ch-c) x Pch) = 83.4 °C
D.F.=55.6 %
Q101 Tch (max) = 150 °C fch-a = 625 C/W Pch (max) = 200 mW
SSM3K7002F Pch=0.86 u W ATa=31.8°C Ta' =81.8°C
TOSHIBA Tch = Ta' + ((ch-a) x Pch) = 81.8 °C
D.F.=54.5 % :
Q106 Tch (max) = 150 °C Bch-a = 667 °C/W Pch (max) = 150 mW
2SC2712-Y Pch=2.8 mW ATa=30.5°C Ta' =80.5°C
TOSHIBA Tch = Ta' + ((6ch-a) x Pch) = 82.4 °C
D.F.=54.9 %
D104 Tj (max) =150 °C 8j-a =833 C/W Pd (max) = 150 mW
188184 Pd=24mW ATa=355C Ta' =85.5C
TOSHIBA Tj = Ta' + ((8j-a) x Pd) = 87.5 °C
D.F. =583 %
D201 Tj (max) = 150 °C 8j-a = 833 C/W Pd (max) = 150 mW
188184 Pd=59mW ATa=27.7C Ta'=77.7°C
TOSHIBA Tj=Ta' + ((8j-a) x Pd) = 82.6 °C
D.F. =550 %
PC101 Tj (max) = 125 °C Bj-c = 150°C/W Pd (max) = 120 mW
PS2801-1 Pd=1.5mW ATc=275°C Te=775C
RENESAS Tj = Tc + ((8j~¢) x Pd)=77.7 °C
DF.=622%
MODEL : RDS60-48-5
WHES Eh¥ESM: Operating Condition
Location No, Vin =48VDC Load = 100% Ta=50C
Q1 Tch (max) = 150 °C ch-c = 0.806 ‘C/W Pch (max) =125 W
2SK3159-E Pch = 100.5 mW ATc=30.0°C Tc=80.0°C
RENESAS Teh = Tc + ((8ch-c) x Pch)=80.1°C
DF.=534%
Q101 Tch (max) = 150 °C fch-a = 625 'C/W Pch (max) =200 mW
SSM3K7002F Pch=094 n'W ATa=359°C Ta'=85.9 °C
TOSHIBA Tch = Ta' + ((8ch-a) x Pch) = 85.9 °C
DF.=573%
Q106 Tj (max) = 125 °C 0j-a = 667 C/W Pd (max) = 150 mW
2SC2712-Y Pd=2.8mW ATa=34.6"C Ta'=84.6 C
TOSHIBA Tj=Ta' + ((8j-a) x Pd) = 86.5°C ~
DF. =692 %
D104 Tj (max) = 150 °C 8j-a = 833 C/W Pd (max) = 150 mW
1SS184 Pd=24mW ATa=39.6C Ta'=89.6 °C
TOSHIBA Tj=Ta' + ((8j-a) x Pd) =91.6 °C
DF.=61.1%
D201 Tj (max) = 150 °C 0j-a = 833 T/W Pd (max) = 150 mW
185184 Pd=59mW ATa=318°C Ta'=81.8°C
TOSHIBA Tj = Ta' + ((6j-a) x Pd) =83.8 °C
D.F.=559 %
PC101 Tj (max) = 125 °C Bj-c = 150°C/W Pd (max) = 120 mW
PS2801-1 Pd=2.0mW ATc=232°C Tc=732°C
RENESAS Tj = Te + ((8j-c) x Pd) =73.5°C
D.F.=58.8%
TDK-Lambda R-3




RDS60-24,RDS60-48

3. EEWHLIEE FHE Main Components Temperature Rise AT List
MODEL : RDS60-24-5, RDS60-48-5

(1) HIEZSH Measuring Conditions

Mounting A Mounting B
A i ——
Mounting Method it 8
O
O
(AT : A) o
(Standard Mounting : A) S 000000000
O i .
ATTEE
Input Voltage (VDC) 24 or 48
HEE 5
Qutput Voltage (VDC)
Hi A R 12
Output Current (A)
(2) HIEAREFR Measuring Results
MODEL : RDS60-24-5 AT Temperature Rise (°C)
WA =747 100 (60W)
Qutput Derating (%) Ta=50°C Ta=40°C
HanE s ihdh A 7 1) irEawai
Location No. Part name Mounting A Mounting B
PS1 POWER MODULE 33.1 353
Q1 MOS FET 32.3 33.0
Ql01 MOS FET 33.3 34,1
Q106 TRANSISTOR 30.5 31.2
D201 DIODE 27.7 28.6
PC101 PHOTO COUPLER 27.5 28.2
L1 BALUN COIL 33.6 36.6
T1 TRANSFORMER 28.2 31.1
Cs E. CAP, 31.2 32.4
C51 E. CAP. 233 21.7
MODEL : RDS60-48-5 AT Temperature Rise (C)
W5 —F107 100 (60W)

Output Derating (%) Ta=50C Ta=40°C
HaEs i BuAt 7 At 51
Location No. Part name Mounting A Mounting B
PS1 POWER MODULE 304 34.9
Q1 MOS FET 30.0 32.6
Q101 MOS FET 29.7 31.2
Q106 TRANSISTOR 26.9 28.3
D201 DIODE 24.1 25.7
PC101 PHOTO COUPLER 22.3 24.0
L1 BALUN COIL 20.3 25.9
T1 TRANSFORMER 26.1 30.2
Cs E. CAP. 28.6 31.9
Cs51 E. CAP. 19.6 22.5
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RDS60-24,RDS60-48

4. BT U EFMETRE Electrolytic Capacitor Lifetime

MODEL : RDS60-24-5 RIS . BARED
Cooling Condition : Convection Cooling

10
At 51 A @0
Mounting A 8 Conditions: Ta 40C: ——
8 50C & — —.
S 60°C : -~~~
O
__l{O 12
| vin=24vDC | 10
. . o 8
Lifetime (years) g i AN
0 = = = ~
Load (%)| Ta Ta Ta % ; ~. \
40°C | 50°C | 60°C g << N}
40 10.0 7.5 3.8 et Sedl
- 4 - s
60 [ 100 [ 57 [ 29 e =
80 87 | 43 - ? R
100 59 3.0 -
0
20 40 60 80 100
Output current (%)
At 5 B
Mounting B Conditions: Ta 30C:—
40C: ——
I_ClgOOOOOOO 50C: ----
REE 12
| Vie=24vDC | 10 <
\\~
N
Lifetime (years) 7 8 <
N
Load (%)| Ta= | Ta= | Ta= > N
30°C | 40°C | 50°C ER g
40 | 100 | 100 | 69 g
60 | 10.0 | 10.0 | 5.2 - 4
80 10.0 7.5 -
100 | 100 | 55 | - 2
0
20 40 60 80 100

Output current (%)
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4. BT U E M EE

MODEL : RDS60-48-5

Bu 7 A B
Mounting A 8
O
O
O
O
L_1lO
Vin=48VDC
Lifetime (years) g
]
Load (%)| Ta= | Ta= | Ta= 2
40°C | s50°C | 60°C £
40 10.0 7.9 3.9 .‘*E
60 10.0 6.2 3.1
80 9.5 4.7 -
100 7.1 3.6 -
7719 B
Mounting B
000000000
Vin=48VDC
Lifetime (years) )
Load (%)| Ta= | Ta= | Ta= g
30°C | 40°C | 50C k:
40 | 100 | 100 | 69 &
60 | 100 | 100 | 52 -
80 10.0 7.8 -
100 100 | 5.6 -

TDK-Lambda
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Electrolytic Capacitor Lifetime

ZEISRE Bz

Cooling Condition : Convection Cooling

Conditions: Ta 40C: ——
50C: — —-
60C; ----
12
10
8 K
N
\ ~
6 S
~ - .
4 = -
2
0
20 40 60 80 100
Output current (%)
Conditiois: Ta 30°C: —
40°C: —
50°C .~~~
12
10 ‘
\ A}
-
8 R
N
\ L)
6 ¢ \
4
2
0
20 40 60 80 100
Output current (%)
R-6



5. 77 /)—</VRBR Abnormal Test
MODEL : RDS60-24-5

(1) RBRZ: Test Conditions

RDS60-24,RDS60-48

Input : 32VDC  Output : Rating  Ta:R.T.
(2) REBHER Test Results
( Da : Damaged )
Test position Test Test result
mode
a|lblc|d|fe|flg|h|T}|jlk]]l
| ol |8l BlE]l. ]| |E]® .
No. Location Test point E’ g g é g g : & ’% ; g % § E Note
No. | alo|H G| alal g El2|5|3] o] o|B
RIE zZ |z
1 D-S O O
2 D-G O O O Da: TFR1
3 o1 G-S O @) O Da : TFR1
4 D O O O Da: TFR1
5 S O O O Da : TFR1
6 G @) @) O Da: TFR1
7 A-K O O O
8 D1 A O )
9 K O] O
10 O O @)
11 3 O O
12 Cs1 O O —
13 O QO |Output ripple increase
14 O O
T TFR1 5 o
16 1-2 O O
17 T1 1 O O
18 3 O @)
19 +Vin --Vin | O O O
20 -Vin-CNT | O @)
21 +V--Vv 10O O
22 PS1 V-TRM | O @)
23 +Vin (-Vin) O O
24 CNT O O
25 +V (-V) ) ©)
26 TRM ) O

1) EFLIERDS60-2407 —& T4 3, RDS60-48{Z DWW Th RFRE RV ET,
Note) The data of RDS60-24 are shown above, but RDS60-48 is the same.

TDK-Lambda
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RDS60-24,RDS60-48

6. #RENFRER Vibration Test
MODEL : RDS60-24-12
1) EEFRERFELE Vibration Test Class
@B REV S A SUBR Frequency variable endurance test

(2) FEHAREBRBIEE Equipment Used

EMIC (k) 8¢ IR : F-400-BM-E47 SRR : 905-FN
EMIC CORP Controller Vibrator

(3) #FBRZ:AME Test Conditions

- JE i B : 10~55Hz RN T XY, Z
Sweep frequency Direction
RS | REH : 1.0min BRI L & TA3E 1IREfE
Sweep time Sweep count 1 hour each
< : Constant 19.6m/s* (2G)
Acceleration

4) FRBRFEE Test Method

S 7 AR
AH ST y BUT
G Input and Output Y _i_ . i‘ — i) |
[~ Terminal W i/ Fitting Stage

- <
BB 5 / /
Direction EE BRI
Vibrator

(5) YIESM: Acceptable Conditions
1AL
Not to be broken
2. 5B ORAEIIHIEIMENLEBNL TORNE
Characteristic to be within regulation specification after the test.
(6) RBAER Test Results
i OK

1) _EFCIXRDS60-2407 — & T3, RDS60-48IZ DV Th FERERDET,
Note) The data of RDS60-24 are shown above, but RDS60-48 is the same.

TDK-Lambda | R-8



RDS60-24,RDS60-48
7. BB Shock Test

MODEL : RDS60-24-5

(1) EEAERTES Shock Test Class

JISE30152% YL  Conforms to JIS E 3015 Grade 2

(2) EAEEREBRIZE Equipment Used

IMV (k) 5L . HEREE VS-1031-200
IMV CORP. Test Equipment

(3) FRBRSMH: Test Conditions
(a) TEEFER Shock Test

- INEREE : 294m/s* (30G) - IR 1A ' XY, Z
Acceleration Directions

- PRBREFH : 6+3 msec - Bl P4, — RN LE
Test Time Number of Times 1 time each for +,- direction

(4) RER 5L Test Method

PR BEICEMAT, Th e BN BIEET 5, #5& D.UT.
Fix the D.U.T. on the mounting board, and fit it on the fitting- o / (Device Urder Test)

(5) H|EZ: Acceptable Conditions
LRV
Not to be broken
2. BB DRI IIHIFENDEBIL TN E
Characteristic to be within regulation specification after the test.
(6) REAFER Test Results
Gy OK

1) EERIIRDS60-2407 — & T 03, RDS60-48I1Z W Th FIERE 2V E T,
Note) The data of RDS60-24 are shown above, but RDS60-48 is the same.
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8. /AR Ial— g 3Bk Noise Simulation Test

MODEL : RDS60-24-24

(1) REEEE RO #HIZEE Test Circuit and Equipment

RDS60-24,RDS60-48

D
. +Vin +Vo
FG -Vin L -Vo
| !
IRal—& :INS-4320(A) (A ZTFFEFF)
Simulator (Noise Laboratory Co.,LTD)
TV HE A4 —FK (D) :PGH758A (BARAVHZ—)
Bridge Rectifier (NTHON INTER)
Bz 5 Y (C) 1250V 15000 ¢ F
Electrolytic Cap.
(2) FRBREME Test Conditions
- AJIEE : 24VDC < JAREE Common 0V~2kV
Input voltage Noise level Normal 0V~300V
HAEE L EHE « iR -
Output Voltage Rated Polarity
&R 1 0, 100% e —R LY Sl
Output current Mode Common, Normal
< JE PR 1 25°C
Ambient temperature
WAV ) : 50~1000ns
Pulse width

(3) H|ZEZMF Acceptable Conditions

LEEL 2V
Not to be broken
2HABE T LIRNE
Not to be shut down output
3 EDMEFE DRV

No other out of orders

4 %ﬁ%ﬁ% Test Results

B OK

) _EFCIZRDS60-24D 5 —Z T4 A3, RDS60-481Z DWW THREIRE 2D ET,

Note) The data of RDS60-24 are shown above, but RDS60-48 is the same.

TDK-Lambda

R-10



