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1. #HIEF
1.1 R

Evaluation Method

HIEEEE] Circuit 1
- R
- 1B R T R
« J TR FE PR AR
IS B BB D - SEB TR Y K
o H PR B IR R R

Digital power meter

DCPOWER
SUPPLY

RDS30-24

Circuit used for determination

Steady state data

Over current protection (OCP) characteristics
Over voltage protection (OVP) characteristics
Output rise/fall characteristics

Hold up time characteristics

HEER2 Circuit 2
CHERSE (AWAE) &

Digital power meter

_____________

DCPOWER
SUPPLY

Load

Shunt Res.

Controlled temp. chamber

Dynamic load response characteristics

load

Load|!

Load|2 ﬂ

Shunt Res.

Output current waveform
Tout 50% <—> 100%

TTTRNTT O95%

T 100%

HIE[E B3 Circuit 3
s AN —UER (RABR) FEE

DCPOWER [ |, L | Dynamic
SUPPLY _D Dip
Simulator

Dynamic dummy

Current probe
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RDS30-24

AIEE#4 Circuit 4
AV T A ek Output ripple and noise waveform
Normal Mode (JEITA Standard RC-9131A)

Digital power meter

Osilloscope
1.5m 509 Cable oy gyicth : 100MHz

S ®
DCPOWER
SUPPLY
> Load
R 500
C : 0.1uF Film Cap.
I E4E L Configuration
- EMI % Electro-Magnetic Interference characteristics
MEmTFEE (FE A X) Conducted Emission Noise
B (B th)
D.U.T.(Earthed) TR
Spectrum Analyzer  $EIREIRIEI 448 oo Aluminum Plate
EMI Test Receiver _ AMN 50€/50ul’
RF Relay matrix
\ ATpm—F
\ Input Cord &
\o Stand H=80cm

: ! L
b ~ | o o xnmm
Bt & BRI TANE Input
Earth Metal Ground Plate Filter

Radiated Emission Noise

HEEERARE (BE /A X)

D=3m _
HEias (Bh)
% D.UT.(Earthed) 7 1 X 4
Spectrum Analyzer Aluminum Plate
EMI Test Receiver
RF Relay matrix A a=pr Frrit
Biconical Antenna .
= P
\. P Stand H=80cm
Turn Table

& 1
. ~ Lo o xrmm
230! & B KHE TANH Tnput
Earth Metal Ground Plate Filter

TDK-Lambda T-2



1.2 FEARIEM#ES

List of equipment used

RDS30-24

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS220
2 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL1740EL
3 | DIGITAL MULTIMETER AGILENT 34970A
4 | DIGITAL POWER METER YOKOGAWA ELECT. WT110
5 | CURRENT PROBE/AMPLIFIER YOKOGAWA ELECT. 701930
6 | DYNAMIC DUMMY LOAD TAKASAGO FK-400L
7 DYNAMIC DUMMY LOAD KEISOKU GIKEN ELL-354
8 | CVCF TAKASAGO | AA2000XG
9 | DYNAMIC DIP SIMULATOR CYBERNETICS PSA-210
10 | CONTROLLED TEMP. CHAMBER ESPEC SU-641
SPECTRUM ANALYZER
11 | EMITEST RECEIVER ROHDE & SCHWARZ ESCI
12 1 RF SELECTOR TOYO, CORP NS4900
13 | AMN SCHWARZBECK NNLK38121
14 | ANTENNA (BICONICAL ANTENNA) TESEQ CBL6111D
TDK-Lambda T-3




2. BT —%

2.1 B Steady state data
(1) AJ - &fF - BELS HAOES - BTEE
Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

Characteristics

[ 5V | 1. Regulation - line and load Condition Ta:
Tout\Vin | 18VDC | 24VDC | 32VDC line regulation
0% 5.034V | 5.044V | 5.045V 11mV 0.220%
50% 5013V | 5.017V | 5.019V 6mV 0.120%
100% 4996V | 4.999V 5.001V 5mV 0.100%
load 38mV 45mV 44mV
regulation| 0.760% | 0.900% 0.880%
2. Temperature drift Conditions Vin :
Iout :
Ta -20°C +25C +50°C | temperature stability
Vout 5.009V | 4.999V | 4984V 25mV | 0.500%
3. Start up voltage and Drop out voltage Conditions Ta :
Iout :
Start up voltage (Vin) | 16.1VDC
Drop out voltage (Vin) | 13.3VDC
12V 1. Regulation - line and load Condition Ta :
Jout\Vin | 18VDC | 24VDC [ 32VDC line regulation
0% 12.057V | 12.055V | 12.056V 2mV 0.017%
50% 12.054V | 12.050V | 12.048V 6mV 0.050%
100% 12.044V | 12.041V | 12.040V 4mV 0.033%
load 13mV 14mV 16mV
regulation| 0.108% | 0.117% 0.133%
24V 1. Regulation - line and load. Condition Ta:
Tout\ Vin | 18VDC | 24VDC | 32VDC line regulation
0% 23.999V | 23.967V | 23.963V | 36mV 0.150%
50% 23.996V | 23981V | 23.972V | 24mV 0.100%
: 100% 23.991V | 23,971V | 23.967V | 24mV 0.100%
load 8mV 14mV 9mV
regulation| 0.033% | 0.058% 0.038%
2. Temperature drift Conditions Vin :
lout :
Ta -20°C +25°C +50°C | temperature stability
Vout 24.106V | 23971V [ 23.928V | 178mV | 0.742%
3. Start up voltage and Drop out voltage Conditions Ta:
- ' Iout :
Start up voltage (Vin) | 16.2VDC
Drop out voltage (Vin) | 13.2VDC

TDK-Lambda
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25 °C

24 VDC
100 %

25°C
100 %

25°C

25 °C

24 VDC
100 %

25 °C
100 %
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(2) ZhEst 7B

RDS30-24

Efficiency vs. Output current Conditions Vin: 18 VDC ------

24 VDC  —-—-—
32VvDC ———
Ta: 25°C
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(3) AJJEIRATH /&R

Input current vs. Output current Conditions Vin :

Ta:

Input current (A)

3.0

0 20 40 60 80 100

Output current (%)
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RDS30-24

(4) ADE/xH &R

Input power vs. Output current

Conditions Vin : 18 VDC -----
24 VDC ——
32VDC ——
Ta: 25°C
5V |
’ 50
Conditions Tout : 0%
Vin Input power
18VDC 32W 2
24VDC 2.9W <
32VDC 3.8W 4
2
Conditions  CNT (RC) : OFF g
Vin Input power =
18VDC 0.2W
24VDC 0.4W
32VDC 0.8W 0
20 40 60 80 100
Output current (%)
12V |
50
Conditions Iout : 0%
Vin Input power
18VDC 23W ~
24VDC 23W ot
32VDC 2.9W 4
2,
Conditions  CNT (RC) : OFF &,
Vin Input power =
18VDC 0.2W
24VDC 0.4W
32VDC 0.8W
20 40 60 80 100
Output current (%)
24V |
50
Conditions Tout : 0%
Vin Input power
18VDC 3.4W N
24VDC 2.9W <~
32VDC 3.3W %
o
Conditions  CNT (RC) : OFF &,
Vin Input power =
18VDC 0.2W
24VDC 0.4W
32VDC 0.8W 0
20 40 60 80 100
Output current (%)
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2.2 EEMRERE

Over carrent protection (OCP) characteristics

RDS30-24

2.3 HEERERM

Over voltage protection (OVP) characteristics

Conditions Vin: 18 VDC ------
24 VDC ———
32 vDC
Ta: 25 C
6 !
;
N I S N A N
e T OVP Point
8 -
é 3 b Poeeee
= ‘ 1 Vout —
I i i N
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| ' ov—
O | : |
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Conditions Vin: 24 VDC
Tout : 0 %
Ta: 25 °C

2V/DIV [ 500ms/DIV

[ 500ms/DIV

[ 500ms/DIV_
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2.4 HAOSEHERY « SEH T30 Rtk

Output rise/fall characteristics

RDS30-24

Conditions Vin: 18 VDC (A)
24 VDC (B)
32 VDC (C)

Iout: 100 %

Ta: 25°C

— Vout

VDIV | 100ms/DIV

| 12v |

CB A

......... ”[

— QV —

| 24v |

«— Vout

— QV —

10V/DIV__ | 100ms/DIV

“10V/DIV | 5ms/DIV

TDK-Lambda | T-9



RDS30-24

2.5 ON/OFFay bu—ARHANLD B3 Y - L5 TH3 0 Ktk
Output rise/fall characteristics with ON/OFF control

Conditions Vin: 24 VDC
Jout : 100 %
Ta: 25°C

"5VDIV | 10ms/DIV.

| 24v |

T0V/DIV | 10ms/DIV.

— Vout —

— OV —

CNT

“®O)

10VDIV | ImsDIV |

TDK-Lambda T-10



RDS30-24
2.6 HAGREFRFFEISE

Hold up time characteristics
Conditions Vin: 24 VDC

Ta: 25°C

100

10

Hold up time (ms)

0 20 40 60 80 100
Output current (%)

Hold up time (ms)

0 20 40 60 80 100

Output current (%)

Hold up time (ms)

0 20 40 60 80 100
Output current (%)
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RDS30-24
2.7 BENE (ATWAZ) %

Dynamic load response characteristics Conditions Vin: 24 VDC
To: 50 %<—=>100%
(tr =tf = 100us)
Ta: 25°%C

200mV/DIV 2ms/DIV 200mV/DIV 200 . s/DIV
+1.67% -1.63% +1.88% -1.63%

— Vout —

o <— Jout —

— 0A —

200mV/DIV 2ms/DIV 200mV/DIV 200 u s/DIV
+0.75% -0.83% +0.85% -0.83%
24V

- < lout -

— QA —

200mV/DIV 2ms/DIV 200mV/DIV 200 1 s/DIV
+0.32% -0.30% - +0.29% -0.26%

TDK-Lambda T-12



2.8 ANy —UER (ZAER) Rt

Inrush current waveform

| 5V ]

Conditions

“5A/DIV

100ms/DIV

TDK-Lambda
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Vin :

24 VDC

Tout: 100 %

Ta:

25°C
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2.9 HAY TN, A XER
Output ripple and noise waveform Conditions Vin: 24 VDC
Tout : 100 9
Ta: 25°C
NORMAL MODE

5V |

g e
-

$335 4

—10mV/DIV_ Tus/DIV

12V |

i34

$3d 444

§3 8

10mV/DIV | 1us/DIV
24V | o

i35 fd

ERE RN N I A A

FIE 2N I

10mV/DIV | 1usDIV
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RDS30-24

2.10 EM I %%
Electro-Magnetic Interference characteristics

L] = “n .
MERTEE , Conditions Vin: 24 VDC
Conducted Emission Tout : 100 %
Phase : N (-Vin side) Phase : L (+Vin side)
[dB( W} [4B( V)]

110 ¢ 16 p

100 100

% L 90

50 [ 80 :

0§ QP 70 & —QP
3 sk —AV 5 &} , —AV
S s b 3 50

10; - ‘ 40 F—t L

30 £ i L P4 g ls ) 20 F | § h

0 é\wr 2 B ﬁuj\ 0

10 10 :

o 0 Erd :

0.15 050 1,00 500 10.00 30,00 0.5 0.5 100 500 1000 30.00
Frequency [MHs) Frequency [MEz]
sl [dB 2 V)i
119 - ; . 110 ¢
E H i £

100 100 £

g0 E : 90 |

80 & 80 -

70§ <_QP 70 F (_QP
_— - 5 “AV g 0 —AV
3wl : LA ;

w0 L 40 fotd : :

a0k | SRS TR 11T g w0k ‘\M l.illr“é

g ) i

P \ ; “ 20 :\J' A,,. ¥ i

10 — 10 F

ok i I ok ;

0.1 0.50 1.00 5.00 16.00 30.00 .15 0.50 100 5.00 10,00 30.00
Fraguancy {MHz] Prequancy MHz]
[4B{n V)] [dB( 2 V)

1o ¢ ; 119 r

100 100 £

% % b

80 & : 50 ‘

70 | QP 70 QP
E 80— «—AV E: 80 | <AV
- 50 F 3 5 g ; s : }

0l l z 40k - :

30 L i 5 I T B A I L 20 3 | ’ I %! 1

[ H ; 4 | I

20 ;\w b : Ny 20 i\‘f iy hﬁ

10 ‘ 10 F

o E—i I ‘ ok

0.15 0.50 100 500 10,00 30.00 0.15 050 100 500 10,00 0,60

Frequancy IMHz] Prequency [MH]

EN55011-A,EN55022-AD BRFEIZVCCI class ADRFME L F U TY,
Limit of EN55011-A,EN55022-A are same as its VCCI class A.

i%% &i Eob‘ y 1@@#0

Indication is peak values.
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BESREE Conditions Vin: 24 VDC
Radiated Emission Iout: 100 %
HORIZONTAL VERTICAL
[aB(a V/m)] [dB(x V/m)]
70 ¢ 0 T
6o b 80 |
¥ |—— —QP £ f— —QP
50 F 50 |
. 40% _ 40
30 30
£ ; 5
20 ‘*M : i 20 T ]
10 ) 10
i [ !
: | L
0 - 0 -
30,0 50,0 1000 200.0 300,0 30,0 50.0 100.0 200,0 300.0
Praquency EMHz) Frequency Mz}
[d8(a ¥/m) (dB(u V/m)}
e e 70 -
80 | §0 i
— —QP ] ] QP
50 r 50 F
5 0 oL
B [3 L
30 30
i Y . i
10 b 10 L
0 : ot
30.0 5.0 100.6 200.0 300.0 30.0 50,0 100.0 200.0 300.0
Frequency Dvetz) Frequency [MEZ]
[dB(x v/m)} [dB(p V/m)]
70 70
a0 | 60 |
; —e — QP
50 b 50
_ 4wk L
3 r — L ;
20 f 30 /ﬁ‘\
20 P N : 20 Al
10 | ‘é- ? I
0 °
30,0 50.0 100.0 200.0 300.6 30.0 50.0 100.0 200,0 200.0
Frequency - [MHz} Fraquency {M#z]

RDS30-24

EN55011-A,EN55022-AD R FEIXVCCI class ADORFE L B LT,
Limit of EN55011-A,EN55022-A are same as its VCCI class A.

FRIIE—IETT,

Indication is peak values.
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