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RDS50-110

Measurement Circuit 1
Steady state data
Over current protection (OCP) characteristics

. HIEFE Evaluation Method
1.1 HEE R Measurement Circuit
i # 1
W EERERE

cHASEB ERY - SEL TR Y Rtk
o H PRI R P

Digital power meter

_____________

~70

Over voltage protection (OVP) characteristics
Output rise and fall characteristics
Hold up time characteristics

i

SWL |

DCPOWER ' /éﬂ
I
SUPPLY | Load
E y
AV
Shunt Res.
Controlled temp. chamber
JEE R 2 Measurement Circuit 2

CBESE (RFRZ) Kk

Digital power meter

_____________

Dynamic load response characteristics

Dynamic dummy

SW load
DCPOWER Load] 1
SUPPLY Tondl2
Shunt Res.
Output current waveform
Tout 50% <=>100%
- —"100%
—————— — 95%
_______ — 55%
! } | \—50%
] 4 Min
tr t
BT E B 3 Measurement Circuit 3
« AJp—ER (RAER) feitt Inrush current characteristics
/ Digital power meter
DCPOWER Dynamic
SUPPLY - I_D Dip
- Simulator Load
Shunt Res.

Current probe

TDK-Lambda
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RDS50-110

: Measurement Circuit 4
cHAHY TN, A X Output ripple and noise waveform
Digital power meter

_____________

Osilloscope
1.5m 50Q Cable  pangwidth : 100MHz

DCPOWER
SUPPLY

R :50Q
C : 0.1uF Film Cap.

Configuration used for determination
Electro-Magnrtic Interference characteristics

HEWTEE (BE/ AX) Conducted Emission
Petig R (HaH)
D.U.T.(Earthed) TR
Spectrum Analyzer — HHEUEIREI D=80cm Aluminum Plate
EMI Test Receiver _ AMN 50Q/50uH
RF Relay matrix
AJm—F
\ \ Input Wire &
\ Stand H=80cm
L1 AL
. N | » o anmm
HEHL SRR HIE TANE Input
Earth Metal Ground Plate Filter
HEBINBE EH/ 1 X) Radiated Emission
D=3m
{LEREE AR (i)
% D.U.T.Barthed) 7 1 3 45
: Aluminum Plate

Spectrum Analyzer
EMI Test Receiver =
RF Relay matrix RAa=HZn 7vrir
\ Biconical Antenna o
(=} -
\ 25 =71 | stand H=80cm

Turn Table
]

- \ Lo ——o anmm
et &8 R TA4NE Input
Earth Metal Ground Plate Filter

TDK-Lambda T2




RDSS50-110

12 EARIEME  List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECTRIC DL1740EL
2 | DIGITAL MULTIMETER AGILENT 34970A
3 | DIGITAL POWER METER YOKOGAWA ELECTRIC WT110
4 | CURRENT PROBE/AMPLIFIER YOKOGAWA ELECTRIC 701932
5 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303
6 | DUMMY LOAD TAKASAGO FK-400L
7 | CVCF (AC/DC POWER SUPPLY) KIKUSUI PCR4000L
8 | DYNAMIC DIP SIMULATOR TAKAMIZAWA PSA-210
9 | CONTROLLED TEMP. CHAMBER ESPEC SU-240
10 ;iflc'él{st’%‘MREAéﬁgﬁER ROHDE & SCHWARZ ESCI
11 | RF SELECTOR TOYO CORPOLATION NS4900
12 | AMN SCHWARZBECK NNLK8121
13 | ANTENNA (BICONICAL ANTENNA) TESEQ CBL6111D
TDK-Lambda T-3




2. Bty —4&

2.1 #ik
(1) AJ7 - Afi - BEEE
Regulation - Line and Load , Temperature drift

Characteristics Data

Steady state data

1. Regulation - Line and Load

RDSS50-110

Condition : Ta=25°C

[ 5V | To \ Vin 60vDC | 110vDC [ 160VDC Line regulation
0% 5.004V 5.005V 5.005V 1mV 0.020%
50% 5.002V 5.002V 5.002V 0mV 0.000%
100% 5.000V 5.000V 4,999V 1mV 0.020%
Load 4mV SmV 6mV
regulation| 0.080% 0.100% 0.120%
[ 12V | To\ Vin 60VDC | 110vDC | 160VDC Line regulation
0% 12.014V 12.014V 12.014V OmV 0.000%
50% 12.014V 12.013V 12.013V 1mV 0.008%
100% 12.013V 12.013V 12.012V ImV 0.008%
Load 1mV 1mV 2mV
regulation| 0.008% 0.008% 0.017%
[ 15V | Io \ Vin 60VDC 110VvDC | 160vDC Line regulation
0% 14,995V 14.996V 14.996V 1mV 0.007%
50% 14.994V 14.995V 14,995V ImV 0.007%
100% 14,994V 14,994V 14.994V OmV 0.000%
Load 1mV 2mV 2mV
regulation|  0.007% 0.013% 0.013%
[ 24V | Io\ Vin 60VDC 110vDC | 160VDC Line regulation
0% 23.994V 23.994V 23,995V imV 0.004%
50% 23.993V 23.994V 23.994V lmV 0.004%
100% 23.993V 23.994V 23.994V 1mV 0.004%
Load ImV 0mV 1mV
regulation|  0.004% 0.000% 0.004%
2. Temperature drift Conditions : Vin=110VDC, Iout=100%
Ta -20°C +25°C +71°C Temperature stability
SV Vo 5.005V 5.000V 4.998V TmvV 0.140%
12V Vo 12.039V 12.013V 11.994V 45mV 0.375%
15V Vo 15.033V 14,994V 14,970V 63mV 0.420%
24V Vo 24,025V 23.994V 23,988V 37mV 0.154%
TDK-Lambda T-4
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Input current and Efficiency vs. Output current

5v. |

Conditions Vin :

Ta

Input current (A)

RDS50-110
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: 110 vDC  —-—-—
: 160 VDC ——
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RDS50-110

(2) AJIBIHR - 2R %k KR

Input current and Efficiency vs. Output current Conditions Vin : 60 VDC ————
: 110 VDC  ———
: 160 VDC ——
Ta : 25°C
15v |

3.0 : : : : i : : : : : 90

Input current (A)
>
Efficiency (%)

o
n

Output current (%)

3.0 : ] : | : ; T ; ; 1 90

Input current (A)
>
Efficiency (%)

<
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<
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Output current (%) (2.1A)
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(3) 1% Xf ANTBIE
Efficiency vs. Input voltage

| sv |

Conditions

Io

Ta

RDS50-110

50 % i
: 100 % —_—

25°C

100

Efficiency (%)

50 5

|  12v |

80 100 120 140

Input voltage (V)

100

Efficiency (%)

50

80 100 120

Input voltage (V)
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RDS50-110

(3) 3% Xt AAEE
Efficiency vs. Input voltage Conditions Io : 50 % -
: 100 % —_—
Ta : 25°C
L 15v |
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Input voltage (V)
| 24v |
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Input voltage (V)
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(4) R2E) - 5 IR

Start and Stop voltage characteristics

RDS50-110

65

HAEE xt ASEE AJERR & AJIBE
Output voltage vs. Input voltage Input current vs, Input voltage
Conditions Io : 100 % Conditions Io : 100 %
Ta : 25°C Ta : 25°C
|5V [ 5v |
6 ‘ T L5 . T
Input voltage range | — Input voltage range | —>
5 f ‘ | :
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R e B
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s et S : e
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Input voltage (V) Input voltage (V)
| 12V | 12v |
16 I L5 ‘ I
Input Vo‘:ltage range . — > Input voltage range | —_—
e | |
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g | | 5
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S | | u =
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RSOSSN O I
| [
0 | I
45 50 55 60 65 45 50 55 60
Input voltage (V) Input voltage (V)
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RDS50-110

(4) R - {5 - T LR

Start and Stop voltage characteristics

Output voltage (V)

Output voltage (V)

HABE X ANEE ASER X AN EE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions Io : 100 % Conditions To : 100 %
Ta : 25°C Ta : 25°C
| 15V | | 15v |
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Input voltage (V) Input voltage (V)
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2.2 iR BRI R

Over current protection (OCP) characteristics

TDK-Lambda

RDS50-110

AFTBEETFRE BRI
Input voltage dependence Temperature dependence
Conditions Vin: 60 VDC ———— Conditions  Vin ;: 110 VDC
: 110 VDC —-—— Ta : 20 C ———-
: 160 VDC ——— . 25 C —o——
Ta: 25 C 71 C ——
EVA
6 ) 1 i 6 | | Lo
5 — 3 - R
AN\ S A A AN\
o e L
o A : & Lo ! b AN
2 g EEREEEREEEAY
s 3 BN A T O »5\ “““““
g g g BEREERREN A
£ T e B B O > L% i v
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1 2t S S O S S S S 1 /,/ﬁ/,f il
il
O, I - | i ! ! L I I 0 I L { L i I L L L .» L
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
(10A) (10A)
Output current (%) Output current (%)
| 12V |
15 — 15 : ! 1
12 - o —
3 \ s | NERRERA G
(5] h H [ o
I R R | g o I U
E o ER
B 6 bttt b LN =1 WS N NI S NN S S S VU U SO U | S S
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o ; o 3
c N . - T R SO A e et
O ! L i . O L ! L j 1l H ! | i
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
| (4.2A) (4.2A)
Output current (%) Output current (%)
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RDS50-110

2.2 BT Rt

Over current protection (OCP) characteristics

TDK-Lambda T-12

ATJBEEFE BRI
Input voltage dependence Temperature dependence
Conditions Vin: 60 VDC ———— Conditions ~ Vin : 110 VDC
: 110 VvDC ——-—- Ta : 20 C ————
0 160 VDC —— : . 25 CcC —-——
Ta: 25 C 71 C —
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2.3 HEERERE

Over voltage protection (OVP) characteristics

ovP
point —
Vo —

GND —

RDS50-110

Conditions Vin : 110 VDC
ITo : 0%
Ta : 25C

ovp
point —
Vo —

GND -

NDIV

[ 500ms/DIV

OovP
point —
Vo —

GND —

SVIDIV

[ 500ms/DIV

“ToVDIV | 500ms/DIV

TDK-Lambda
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24 MAISLH ER Y LB TR Y Kk

Output rise and fall characteristics

Vin —

GND —

RDS50-110

Conditions Vin : 110 VDC
Io :100 %
Ta :25C

Vin: 100VDIV | Vo:2V/DIV_

Vin: 100V/DIV | Vo:2V/DIV

20ms/DIV

S5ms/DIV

12V

GND —

Vin: 100VDIV | Vo:5V/DIV_

Vin: 100VDIV | Vo:5V/DIV.

20ms/DIV

5ms/DIV

TDK-Lambda T-14



RDS50-110

24 HASEH ERD . SEH T Y K
Output rise and fall characteristics Conditions Vin : 110 VDC
‘ To :100%
Ta :25C

15V

Vin —

GND —

Vin: 100VDIV | Vo:35V/DIV_ Vin: 100VDIV | Vo:3V/DIV_
20ms/DIV Sms/DIV

24V

GND = | i

Vin: 100V/DIV | Vo : 10V/DIV Vin: 100VDIV | Vo: 10V/DIV.
20ms/DIV 5ms/DIV

TDK-Lambda T-15



RDS50-110

25 HASEH ERY, SEHLTHNY #ME (ON/OFF=2 > bk g —/VIRE)

Output rise and fall characteristics with ON/OFF CONTROL

Vent —
GND —

Vin : 110 VDC
ITo :100%
Ta :25C

Conditions

Vent : 2V/DIV | Vo : 2VDIV_

Vent : 2V/DIV | Vo _2V/DIV |

20ms/DIV

2ms/DIV

GND —

Vent —

GND —

Vot 2VDIV | Vo :5V/DIV

Veni:2VDIV | Vo:3V/DIV_

20ms/DIV

2ms/DIV

TDK-Lambda | T-16



RDS50-110

25 HIISLH ERY . SBT3V 4 (ON/OFF = > b m— Vi)
Qutput rise and fall characteristics with ON/OFF CONTROL Conditions Vin : 110 VDC
To :100%
Ta :25C

GND —

Vent = s
GND —|... } S S SR S S N R [ ........ U PV OO SOOI SO RS NS

Vent:2VDIV | Vo:5VDIV | [ Vent:5V/DIV__ | Vo:5V/DIV
20ms/DIV 2ms/DIV

24V

GND —

Vent —

ool b L

Vent: 2VDIV | Vo : 10V/DIV Vent: 2VDIV | Vo : 10V/DIV.
20ms/DIV 2ms/DIV

TDK-Lambda . T-17



RDS50-110

2.6 Hi 7 PRz ] R

Hold up time Characteristics

Hold up time (ms)

100

10

Conditions Vin: 110 VDC
Ta: 25 C

12V

1000

@
E 100 L
[<}]
.g
o
=
g 10 |
sy -
Il Il 1 b il . il Il il L il 1 5 il | ) Il .
0 20 40 60 80 100 0 20 04(% ; 60 ¢ ) 80 100
Output current (%) (10A) utput curren (4.24)

24V

Hold up time (ms)

1000 f=

100

10

1000

)
E 100 i
-
E
e
=
= 10
T

- . . 1

0 20 40 60 80 100 0 20 40 60 80 100
Output current (%) (3.4A) Output current (%) (2.1A)
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RDS50-110

2.7 BEEE (AMRE) Fik
Dynamic load response characteristics
Conditions  Vin: 110 VDC

Io: 50%<> 100%
(tr = tf = 100us)
Ta: 25°C

Vo : 200mV/div, Io : 5A/div, Time : 2ms/div Vo : 200mV/div, Io : 5A/div, Time : 200us/div

+101mV (+2.0%) | -114mV(-2.3%) +104mV (+2.1%) | -108mV(-2.2%)
12V

f=100Hz

«— Vo —

«— Jo —

— 0A —

Vo : 200mV/div, io : 2A/div, Time :‘2ms/div Vo : 200mV/div, Io : 2A/div, Time : 200us/div
" 4+92mV (+0.8%) | -97mV{-0.8%) +88mV (+0.7%) | -88mV(-0.7%)

TDK-Lambda T-19




2.7 BPEE (ATRE) Bk

Dynamic load response characteristics

15V
f=100Hz

Vo ;: 200mV/div, Io : 2A/div, Time : 2ms/div

+164mV (+1.1%) | -156mV(-1.0%)

24V

Vol: ZOOmV/div, io : 1A/div, Tiine :v2ms/div

+167mV (+0.7%) | -176mV(-0.7%)

«— Vo —

4 To —

«— QA —

«— QA —

RDS50-110

Conditions Vin: 110 VDC

Io: 50%<=> 100%
(tr =tf = 100us)
Ta: 25°C

Vo: ZOOmV/diV, Ib : ZA/div, Tiﬁle : 200us/div

+133mV (+0.9%) | -133mV(-0.9%)

Vo : 200mV/div, To : 1A/diy, Time : 200us/div

+154mV (+0.6%) | -158mV(-0.7%)

TDK-Lambda
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RDS50-110

28 AP —UBER (RAER) ek
Inrush current characteristics
Conditions Vin: 110 VDC
To: 100 %
Ta: 25°C
24V

Iin —

Vin —

Tin: 10A/div, Vin: 100V/div, Time: 5ms/div

/SN

Zoom in

Tin —

Vin —

Iin: 2A/div, Vin: 100V/div, Time: 2ms/div

AEEMEL, WTHhOHABEET MVIZBWTHLRRE 22D £7,

This characteristics is same for each output model.

TDK-Lambda Tl



RDS50-110

20 AV vy I A BT
Output ripple and noise waveform Conditions Vin : 110 VDC
Io : 100%
Ta : 25°C

20mV/DIV | 1wV " 2mVDIV | IusDIV

15V 24V

WmVDIV | 1ws/DIV " 20mVDIV | 1ps/DIV

TDK-Lambda T-22



2.10 EMI4FH:

Electro-Magnetic Interference characteristics

MEE W BT

Conducted Emission

5V

-Vin

(dB(p V)
110 ¢

100

90 |

80 &

76 E

(—QP

60 |

Level

—AV

56 - 3

£ i
40 n: I H s
20 e % R f

-
2
g“z.___>

0.15 0.60 1,00 500 10,00
Frequency

12V

-Vin

[dB{ e VI
1o ¢

30.00
{MHz]

100 |

90 F

a

<-—QP

70 E

80

Level

—AV

50

ok [ Tl

0,316 0.60 1.00 5,00 10,00
Frequoney

30.00
[Mtiz]

geoj
50 £

10 £
30”

Level

ol p VI
10 3

Conditions Vin :

RDS50-110

110 VDC

ITo: 100 %

+Vin

100:

90

80

70 F

«—QP

;h |

—AV

[dBu V)1
110 ¢

0.50

100

5,00 10.00
Frequency

30.00
[MHiz]

100 |

90 b

80 &

—QP

70:.

60 |-

—AV

50

10 £

303,

20 F

10

0
'}

=

0.50

1,00

5,060 10.00
Froqupticy

EN55011-A,EN55022-ADRFHMEILVCCI class ADFRFE & R C T4,
Limit of EN55011-A,EN55022-A are same as its VCCI class A.

FRIIE— T EHTT,
Indication is peak values.

TDK-Lambda
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2.10 EMI4&E

Electro-Magnetic Interference characteristics

M T A

Conducted Emission

15V

-Vin

[d8(x V)
110 ¢

100 §
o

80 L

70

«—QP

80 §
‘% ;

«—AV

80 |

40 .

30: WA 4
20 ¢

10 F

o o

0.18 0.50

1.00 b.00 10,00

Frequency

24V

{dR(u V)
1o

-Vin

30.00
{MHz]

100 £
8o

80

P

70

6 [

Lavel

—AV

50 £ :
0 ,‘pi
30 Iy
o 1 N A

=]
X

0.50

1.00 6.00 10.60

PFrequency

30.00
{MHz]

Level

Level

Conditions

RDS50-110

Vin :
To :

110 VDC
100 %

[dBCy V)
10 ¢

«—QP

—AV

—
—

0,50

1.00

Frequency

+Vin

5.60 10,00 30,00

[MHz]

97891
110 ¢

100 |

00 [

80 =

m E

«—QP

1y

—AV

B0 £
a0 =

—

30 {

20
10 |

Iy I

0.16

0.60

1.60

Fraquoncy

5.00 10.00 30,00

MHz]

EN55011-A,EN55022-AD [BAEIIVCCI class AORFE & R C T,
Limit of EN55011-A,EN55022-A are same as its VCCI class A.

FRIIE—7ETT,
Indication is peak values.

TDK-Lambda
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2.10 EMI¢4
Electro-Magnetic Interference characteristics

MG R RAL

Radiated Emission

SV

HORIZONTAL

{dB(p V/m)]
0

5
60 I

2 | <@

40 |

Level

"q0 L

10 |

0
30.0 50,0 100.0 : 200.0 300.0
Frequancy 1%i39]

12V

HORIZONTAL

(a8 v/m}]
0

o
[ l'_"_ «—QP
50F_ - Q

40 F -

2 : S W

20 Pk v g

10

0 £ i
30,0 50.0 1009 200.0 300.0
Preyuaney [MHZ]

RDS50-110

Conditions Vin: 110 VDC
To: 100 %

VERTICAL

[dBp v/m)]
70

60 -

50

e

Level

30 |

20 |

10 |-

0 i
30.0 50.0 1000 200,0 300.0
Frequenty [MHz]

VERTICAL
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2.10 EMIAH:
Electro-Magnetic Interference characteristics
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