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1.1 HIEER

HIZE 1 Circuit 1

. BB Evaluation Method

Circuit used for determination

- R E PR R

A H ERY B TR Y Rk

o H I PRAFIRT I 5

DCPOWER
SUPPLY

Digital power meter

Steady state data

RDS60-24

Over current protection (OCP) characteristics
Over voltage protection (OVP) characteristics

Output rise/fall characteristics
Hold up time characteristics

HIEEI#2 Circuit 2

CREINE (AR Rk

Controlled temp. chamber

Digital power meter

DCPOWER
SUPPLY

_________

Load

Dynamic load response characteristics

Dynamic dummy

HIEE B3 Circuit 3

c AN —VER (RAER) Kk

Output current waveform
Tout 50% <=>100%

— 7 100%
_______ T 95%

DCPOWER

+ —_—
SUPPLY I_D

Dynamic
Dip
Simulator

Current probe

load

Load|!

Load|2 ’J_L

Shunt Res.
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RDS60-24

HIEREIFE4 Circuit 4
cHAY T, A REE Output ripple and noise waveform
Normal Mode (JEITA Standard RC-9131A)

Digital power meter

_____________

Osilloscope
1.5m 50Q Cable oy gwidth : 100MHz

DCPOWER
SUPPLY

R :50Q
C :0.1uF Film Cap.

HIER Configuration

« EM I Rt Electro-Magnetic Interference characteristics
HEWTEE (B AX) Conducted Emission Noise
HLaA R (BEh)
D.U.T.(Earthed) TR
Spectrum Analyzer  #{ELEEIRIE REHH D=80cm Aluminum Plate
EMI Test Receiver _ AMN 500/50uH
RF Relay matrix
\ AJja—F
\ Input Cord =
\ Stand H=80cm
N S

7 N L 2 o rnam

B SRR HIE T ANE Tnput

Earth Metal Ground Plate Filter

HEEBERMRE (B A X) Radiated Emission Noise
D=3m
- BRRAHEER ()
% D.U.T.(Earthed) 7 1 3 45
Spectrum Analyzer wlate
EMI Test Receiver —
RF Relay matrix Npamhr Fror
\ Biconical Antenna =
\ s—v7=7n | st F=80om
Turn Table

o ~ | » o anmm
i &R RHE ZVLJ Input
Earth Metal Ground Plate Filter
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1.2 ERNE#ES

List of equipment used

RDS60-24

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS3012
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 | CVCF TAKASAGO AA2000XG
8 | DYNAMIC DIP SIMULATOR CYBERNETICS PSA-210
9 | CONTROLLED TEMP. CHAMBER ESPEC SU-641
SPECTRUM ANALYZER
10 | EMI TEST RECEIVER ROHDE & SCHWARZ ESCI
11 | RF SELECTOR TOYO, CORP NS4900
12 | AMN SCHWARZBECK NNLK8121
13 [ ANTENNA (BICONICAL ANTENNA) TESEQ CBL6111D
TDK-Lambda T-3




. BT —#
2.1 BigiE

Characteristics

Steady state data
(D) A - &% - BELS /HAEE - ETEE
Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

RDS60-24

| 5V | 1. Regulation - line and load Condition Ta:
Iout\Vin | 18VDC | 24VDC | 32VDC line regulation
0% 5.072V | 5.067V | 5.066V 6mV 0.120%
50% 5.039V | 5.035V | 5.034V 5mV 0.100%
100% 5.004V | 5.000V | 4.999V 5mV 0.100%
load 68mV 67mV 67mV
regulation| 1.360% | 1.340% | 1.340%
. Temperature drift Conditions Vin :
Tout :
Ta -20°C +25°C +50°C | temperature stability
Vout 5.022V | 5.000V | 5.015V 22mV | 0.440%
. Start up voltage and Drop out voltage Conditions Ta :
Tout :
Start up voltage (Vin) | 16.3VDC
Drop out voltage (Vin) | 16.4VDC
12V . Regulation - line and load Condition Ta:
Tout\Vin | 18VDC | 24VDC | 32VDC line regulation
0% 12.047V | 12.046V | 12.046V 1ImV 0.008%
50% 12.035V | 12,032V | 12.031V 4mV 0.033%
100% 12.019V | 12.015V | 12.013V 6mV 0.050%
load 28mV 31mV 33mV
regulation| 0.233% | 0.258% | 0.275%
24V . Regulation - line and load Condition Ta:
Tout\Vin | 18VDC | 24VDC | 32VDC line regulation
0% 24.096V | 24.190V | 24.236V [ 140mV | 0.583%
50% 24.086V | 24.085V | 24.111V | 26mV 0.108%
100% 24.076V | 24.074V | 24.084V [ 10mV 0.042%
load 20mV 116mV | 152mV
regulation| 0.083% | 0.483% | 0.633%
. Temperature drift Conditions Vin :
ITout :
Ta 20C +25°C +50°C | temperature stability
Vout 24,074V | 23,999V | 23.966V | 108mV | 0.450%
. Start up voltage and Drop out voltage Conditions Ta:
Tout :
Start up voltage (Vin) | 15.8VDC
Drop out voltage (Vin) | 14.0VDC
TDK-Lambda
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RDS60-24
(2) ZhExH 1B

Efficiency vs. Output current Conditions Vin: 18 VDC ------
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(3) AJyEHiRS S A

Input current vs. Output current Conditions Vin :

Ta:
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RDS60-24

(4) ANEIXHIIER
Input power vs. Output current
Conditions Vin: 18 VDC -----

Ta: 25C

5V |

Conditions Tout : 0%
Vin Input power
18VDC 3.3W
24VDC 2.9W %
32VDC 3.0W 4
2.
Conditions  CNT (RC) : OFF &,
Vin Input power =
18VDC 0.2W
24VDC 0.4W
32VDC 0.8W
0 20 40 60 80 100
Output current (%)
12V |
Conditions Tout : 0%
Vin Input power
18VDC 2.3W
24VDC 3.0W %
32VDC 3.2W %
=
Conditions  CNT (RC) : OFF g
Vin Input power =
18VDC 0.2W
24VDC 0.4W
32VDC 0.9W
0 20 40 60 80 100
Output current (%)
| 24V |
80
Conditions Tout : 0%
Vin Input power
18VDC 3.5W g
24VDC 3.1W =
32VDC 4.0W %
2,
Conditions  CNT (RC) : OFF £,
Vin Input power e
18VDC 0.2W
24VDC 0.4W
32VDC 0.8W
0 20 40 60 80 100
Output current (%o)

TDK-Lambda o




2.2 HEFIRERE

RDS60-24

2.3 HEERERE

Over voltage protection (OVP) characteristics

Over current protection (OCP) characteristics
Conditions  Vin : 18 VDC ------ Conditions Vin : 24 VDC
24 VDC —-—-— Tout : 0 %
32VvDC —— Ta: 25°C
Ta: 25 C
6
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Output current (%)
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2.4 HASrH B3 Y « SEH TR Y Rtk

Output rise/fall characteristics

RDS60-24

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

100 %

25 C

Conditions

Tout :
Ta:

Vout

«— OV —

Vin

<~ Vout

— OV —

« Vout

— QV —

100ms/DIV

“10V/DIV_

TDK-l. amhda
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“10V/DIV_




RDS60-24

2.6 ON/OFFay bu—ABHASIHERY « S TFRY Kk
Output rise/fall characteristics with ON/OFF control

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

Vout

— OV —

CNT
— —
RC)

« Vout —

«— QV —

CNT
«— —
RC)

«— OV —

CNT
-
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10VDIV | 10ms/DIV 10VDIV | ImsDIV
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RDS60-24

2.6 HAPRErIF I RR:

Hold up time characteristics
Conditions Vin: 24 VDC

Ta: 25°C
L s5v |
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2.7 WERE (AMRE) #iE

Dynamic load response characteristics

f=100Hz

RDS60-24

Conditions  Vin:
TIo:

Ta:

24 VDC

50 %<—=>100 %
(tr = tf = 100us)
25 °C

«— Vout —™ S

«— Jout —

 oa ol

200mV/DIV 2ms/DIV 200mV/DIV 200 i s/DIV
+2.54% -2.82% +2.56% -2.78%

12V

200mV/DIV 2ms/DIV
+1.54% -1.53%

200mV/DIV 200 1 s/DIV
1.55% 1.63%

24V

— Vout —

«— Jout —

— QA — | i

200mV/DIV

200mV/DIV

+0.56%

+0.44%

TDK-Lambda
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RDS60-24
2.8 ANV —UER (BRAER) Ktk

Inrush current waveform
Conditions Vin: 24 VDC
Tout: 100 %
Ta: 25°C

P b e G e e O ] e N G G R G G T e

Iin —

T T R S LR LR R R R R R Ry D P S LR SRR T TR TR AN

Vin — ' o : ,,,,,,,,, %”.\.,,..% ......... : ,,,,,,,,, : ......... ‘ ........ : ......

SADIV | 100ms/DIV

TDK-lL.ambda T-132



RDS60-24

2.9 HAHYU v TN, AR . .
Output ripple and noise waveform Conditions Vin: 24 VDC
JTout : 100 9
Ta: 25°C
NORMAL MODE

5V |

12V |
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24V |
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RDS60-24

2.10 EM I 4t

Electro-Magnetic Interference characteristics

MERTEL Conditions Vin: 24 VDC
Conducted Emission Jout : 100 %
Phase : N (-Vin side) Phase : L (+Vin side)
[dB(p V)] [dB(n V)]
110 100 ¢
100 F 100 |
% E % E
80 k 8 £
70 £ —QP  np QP
3 of —AV 3 ® —AV
3wk 3 wf
w0f wE I
a0 E 1 R - i | | | I
20 '_\-,,’ A., T 20 !\"' ,A..
10 F 10
ok ot
0.16 050 1.00 500 10,00 30.00 0.15 050 1.0 500  10.00 30.00
Frequency [MHz] Frequency [MHz}
[dB( 2 W] [dB( W]
110 ¢ 10 ¢
100 £ 100 £
%0 E % f
80 E 80
70 —QP  f <QP
3 60 —AV 3 o ¢ —AV
d g £ 3 0 f
g 40F
30 E ) 41 E 30 E I I | l
20 3\’, VA w0 ’\J\v y
10 10k
ok ok
0.15 © 080 100 500 10.00 30,00 0.6 050 1.00 500  10.00 30,00
Frequency [MHz] PFrequency [MHz]
[dB( 2 V] [dB( V)]
110 ¢ 110 ¢
100 £ 100 E
s £ % f
80 g0 £
70 —QP 70 £ QP
5 60 f —AV 5 ©F —AV
S s f 3 0k
w0 F : a0 L
a0 E Pibogo w0l nll“”h{i
20 Uﬁ—. v 20 !L/.AA '\‘ ‘ ‘
10f 0k
oL [} E
0.1 050 100 50O 10.00 30.00 0.15 050  1.00 500 10.00 30.00
Prequency [MHzl Frequency [MHz]

EN55011-A,EN55022-A D [RFUEILVCCI class ADFRFE & R U T9,
Limit of EN55011-A,EN55022-A are same as its VCCI class A.

KR —27ETY,

Indication is peak values.

TDK-Lambda
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Conditions

VERTICAL

RDS60-24

Vin :

Tout

24 VDC
;100 %

A%. -

Radiated Emission
HORIZONTAL
5V
[dB( 1 V/m)] [dB( & V/m)]
70 [ 70
60 : (—-QP 80 E
B0 - 50 F
_ wf _ e}
if L
30 30
M
10 | ' F

50.0 100.0
Frequency

200.0

300.0
[MHz]

A¢WW%
v ) .

50.0 100.0
Frequency

200.0

300.0
[MHz]

=

A

A\

Avi

‘MWJ‘WW/A e

10
oL oL
30.0 0.0 100.0 200.0 300.0 30.0
Frequency [MHz)
{dB( V/m)] [dB( 1 V/m)]
70 70
& [ 60 |
: | QP :
50 60 |
4 4 F
K F g F
3 £ 3 s
= 30 F 30
20 k‘“&l 0 W
10F 10 f
ot ot
30.0 50.0 100.0 200.0 300.0 30.0
Frequency [MHz]
{dB( 1 V/m)] [dB( & V/m))
70 [ 70
60 60 [
: —=®
B0 k 8
o wf o wf
[3 [ C
5 [ 3 [
T M”AP\WMW‘ i
10f | 10F
ot ol
30.0 50.0 - 100.0 200.0 300.0 30.0
Frequency (MHz]

50.0 100.0
Prequency

200.0

EN55011-A,EN55022-A D [RFRYEIZVCCI class ADRFE L B U T9,
Limit of EN55011-A,EN55022-A are same as its VCCI class A.

FRIIE—ZETY,
Indication is peak values.

TDK-Lambda

300.0
[MHz]

T-16



