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. BIEAE Evaluation Method
1.1 JEER Measurement Circuit
HEER 1 Measurement Circuit 1
- FiEE Steady State Characteristics
SRV HES 35 Over Current Protection (OCP) Characteristics
W EOR R Over Voltage Protection (OVP) Characteristics
cHASIH EARY  SIH T D Rk Output Rise / Fall Characteristics
- SRR R R Hold up Time Characteristics
Digital power meter
—0 :
SW1 !
DCPOWER :
I
SUPPLY : Load
i
Shunt Res.
Controlled temp. chamber
HIEEE 2 Measurement Circuit 2
CBEEISE (AWEE) R Dynamic Load Response Characteristics
Digital power meter
--O/ o Dynamic dummy
SW1 load
DCPOWER Load |1
SUPPLY 15 1
Output current waveform
Tout 50% <=> 100%
- —77100%
Y T 9%
_______ — 55%
! | | \—50%
I [ M
tr t
HIEERE 3 Measurement Circuit 3
c AN —VER (RAER) R Inrush Current Characteristics
Digital power meter
DCPOWER [ | L | Dynamic
SUPPLY {__D Dip
Simulator

Current probe
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HEERK 4 Measurement Circuit 4
cHAY T A R Output Ripple and Noise Waveform
/—=</L&—F (JEITA Standard RC-9131A) Normal Mode (JEITA Standard RC-9131A)
Digital power meter
_____________ Osilloscope
—O/ 1.5m 50 Cable Bandwidth : 100MHz
SW1
DCPOWER
SUPPLY
R :50Q
C : 0.1uF Film Cap.
& Measurement System
« EM I itk EMI Characteristics
HEWmTEE (RE/ A4X) Conducted Emission Noise
HEEA S R ()
D.U.T.(Earthed) TAIR
Spectrum Analyzer  HEEUEIR FIEKAR D=80cm Aluminum Plate
EMI Test Receiver _ AMN 50Q/50uH
RF Relay matrix
Afr=—F
\ \ Input Wire &
\ Stand H=80cm
Ll b
- L s o rxnam
B & B K HIE TANY Input
Earth Metal Ground Plate Filter
HEBRWE (BH/ 41X Radiated Emission Noise
D=3m B
BEEd B e (e
% D.U.T.(Earthed) 7 4 3 4%
Spectrum Analyzer Aluminum Plate
EMI Test Receiver
RF Relay matrix Rpa=hpr Fror
Biconical Antenna "
\ resrrn | oEg| | s
Turn Table
& 1
N » o anmR

1
B

Earth

\ ERBXHE ‘
Metal Ground Plate
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Measurement Equipment List

RDS30-48

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE (1) | YOKOGAWA ELECTRIC DL1740EL
2 | DIGITAL STORAGE OSCILLOSCOPE (2) | KENWOOD CS-5400
3 | DIGITAL MULTIMETER AGILENT 34970A
4 | DIGITAL POWER METER YOKOGAWA ELECTRIC * | WT210
5 | CURRENT PROBE (1) TECTRONIX A6302
6 | CURRENT PROBE (2) TECTRONIX A6303
7 | CURRENT PROBE AMPLIFIER TECTRONIX TM502A
8 | ELECTRIC LOAD (1) TAKASAGO FK-600L
9 | ELECTRIC LOAD (2) TAKAMIZAWA PSA-150D
10 | DC POWER SUPPLY KENWOOD PD56-10D
11 | CVCF (AC/DC POWER SUPPLY) NF CORPOLATION EP0O2000S
12 | DYNAMIC DIP SIMULATOR TAKAMIZAWA PSA-200A
13 | CONTROLLED TEMP. CHAMBER ESPEC PL-4G
14 | HYBLID RECORDER YOKOGAWA ELECTRIC DR230
15 | EiicéigMREAgEAI\L,EﬁER ROHDE & SCHWARZ ESCI
16 | RF SELECTOR TOYO CORPOLATION NS4900
17 | AMN SCHWARZBECK NNLK8121
18 | ANTENNA (BICONICAL ANTENNA) TESEQ CBL6111D
TDK-Lambda T-3




2.

Kok — 4
2.1 Bk

Characteristics Data

Steady State Characteristics
() AA - A% - BELEHOES - ETEL
Line and Load Regulation, Temperature Drift, Start up and Drop out Input Voltage

RDS30-48

| 5V I 1. Line and Load Regulation Condition Ta:
TIout\Vin | 36VDC | 48VDC | 63VDC Line Regulation
0% 5.033V | 5.035V | 5.036V 3mV 0.060%
50% 5.016V | 5.016V | 5.016V OmV 0.000%
100% 4998V | 4.998V | 4.999V ImV 0.020%
Load 35mV 37mV 3TmV
Regulation| 0.700% | 0.740% | 0.740%
. Temperature Drift Conditions Vin :
ITout :
Ta -20°C +25°C +50°C | Temperature Stability
Vout 4992V | 4998V | 4.988V 10mV | 0.200%
. Start up and Drop out Input Voltage Conditions Ta :
Tout .
Start up voltage (Vin) | 30.5VDC
Drop out voltage (Vin) [ 28.5VDC
12V . Line and Load Regulation Condition Ta:
Tout\Vin | 36VDC | 48VDC | 63VDC Line Regulation
0% 12.013V | 12.001V | 12.000V | 13mV 0.108%
50% 12.006V | 12.000V | 11995V 11mV 0.092%
100% 11998V | 11991V | 11986V | 12mV 0.100%
Load 15mV 10mV 14mV
Regulation| 0.125% | 0.083% | 0.117%
24V . Line and Load Regulation Condition Ta :
Tout\ Vin | 36VDC | 48VDC | 63VDC Line Regulation
0% 23973V | 23958V | 23950V | 23mV 0.096%
50% 23970V | 23.961V | 23953V | 17mV 0.071%
100% 23967V | 23.955V | 23944V | 23mV 0.096%
Load 6mV 6mV 9mV
Regulation| 0.025% | 0.025% | 0.038%
. Temperature Drift Conditions Vin :
Tout :
Ta -20°C +25°C +50°C | Temperature Stability
Vout 24.109V | 23.955V | 23.894V | 215mV | 0.896%

. Start up and Drop out Input Voltage

Start up voltage (Vin)

30.9VDC

Drop out voltage (Vin)

27.6VDC

TDK-Lambda

Conditions

Ta:
Tout :

25°C

48 VDC
100 %

25°C
100 %

25°C

25°C

48 VDC
100 %

25°C
100 %

T-4
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(2) B X 2=
Efficiency vs. Output Current Conditions Vin: 36 VDC ------
48 VDC —-—-—
63 VDC ——
Ta: 25°C

90

Efficiency (%)

80 100
(6A)

[ 12V

Efficiency (%)

90

[ 24v

Efficiency (%)

90

Output current (%)
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(3) HAEH A ADEF

RDS30-48

Input Current vs. Output Current Conditions Vin: 36 VDC
483 VDC
63 VDC
Ta: 25°C
5V |
1.2
1.0 Feem i SUNUUUSUUNUUN SUURRURUUUUUUUP SRR
<
5
:
=
o
=

0 20 40 60 80 100
(6A)

12V

Input current (A)

12

Output current (%)

24V

Input current (A)

12

0 20 40 60 80 100
Output current (%) (134)
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(4) HAIEHR x ASED
Input Power vs. Output Current

Conditions Vin: 36 VDC -----

48 VDC ——
63 VDC ——
Ta: 25°C
50
Condition Tout : 0%
Vin Input power
36VDC 3.1W
48VDC 27W S
63VDC 3.8W g
Q
Condition CNT (RC) : OFF %
Vin Input power =
36VDC 0.23W
48VDC 0.43W
63VDC 0.82W
0 20 40 60 80 100
Output current (%) (6A)
12V
50
Condition Tout : 0%
Vin Input power
36VDC 3.6W
48VDC 27W s
63VDC 3.TW §
Q
Q.
Condition CNT (RC) : OFF E]
Vin Input power =
36VDC 0.23W
48VDC 0.43W
63VDC 0.82W
Output current (%) (2.54)
24V
50
Condition Tout : 0%
Vin Input power
36VDC 3.7W
48VDC 3.0W g
63VDC 3.7W o;
Q
o
Condition CNT (RC) : OFF S
Vin Input power =
36VDC 0.23W
48VDC 0.43W
63VDC 0.82W
0 20 40 60 80 100
Output current (%) (1.3A)

TDK-Lambda T-7



2.2 BEFRERSE

Over Current Protection (OCP) Characteristics

2.3 HEERERE

RDS30-48

Over Voltage Protection (OVP) Characteristics

Conditions  Vin: 36,48,63VDC
Ta: 25 °C
8
6
% 63V OVP Point
g AR -
S 4 7
E; gy -] 48V Vout —
& Vin DC
(@] > “
oV —
% 50 100 150 200 250 300
(5A) Ouput Current O4)
12V
15
63V
& 10 \/
= OVP Point
.%9 36w/ 48V N
?; Vin DC Vout —
B s
’ =
{ oV —
% 50 100 150 200 250 300
(234 Output Current (4)
24V
30
\
00 é\\ 63V
§ 7 OVP Point
o 36| -
= Vin DC Vout —
g
10
(@]
e
™~ oV —
% 50 100 150 200 250 300
(1.34)  Output Current (%)
TDK-Lambda

Conditions Vin:

48 VDC
Tout 0 %
Ta: 25°C

[ 500ms/DIV_

[ 500ms/DIV_

[ 500ms/DIV_
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Vin: 36 VDC (A)
48 VDC (B)
63 VDC (O)

Tout: 100 %

Ta: 25°C

2.4 HASLH ERY « SIH TR Rtk
Output Rise / Fall Characteristics Conditions

T «— Vout :
............................ i
ov :
B/A H : i i : T ; H
— OV Db SR . .........

Vout:10V/DIV, Vin:50V/div, Time:2ms/div

Vout:10V/DIV, Vin:50V/div, Time:100ms/div

TDK-Lambda T-9



RDS30-48
2.5 ON/OF FHl#r HAHLH RV « B TRY Kk
Output Rise / Fall Characteristics with ON/OFF Control
Conditions  Vin: 48 VDC
Iout: 100 %
Ta: 25°C

Vout

«— OV —

Venr
RC)
«— OV —

| 12v |

— Vout —

[ 24v ]

Vout

— 0V —

Venr
RC) : I
— oV _>.. ........ . ,

Vout:10V/DIV, Vent:5V/div, Time:20ms/div Vout:10V/DIV, Vent:5V/div, Time:2ms/div

TDK-Lambda T-10
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2.6t PRIRprE I Ak

Hold up Time Characteristics

5V

100.0

Hold up time (ms)

10.0

Conditions Vin: 48 VDC
Ta: 25°C

1.0

| 12v

]

20 40 60 80
Output current (%)

100.0

Hold up time (ms)

10.0

1.0

| 24V

|

Hold up time (ms)

100.0

10.0

1.0

20 40 60 80 100

Qutput current (%)

40 60 80 100

Output current (%)

TDK-Lambda
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2.7 BEISE (AWEE) ik
Dynamic Load Response Characteristics Conditions  Vin: 24 VDC
Io: 50%<—> 100%
(tr =tf = 100us)
Ta: 25°C

f=100Hz f=1kHz

<~ Vout — ¥

N H N !
{RRPTTTESS IRSOISTRY OVPPRTRR- oY) Tarrrsensd D SR PE S PP JERIN AN

— Jout = .0 geesemmm | C g

VS S PO v e S DS PSR 'Y N WA SR OO IO M
; T N T P P
Vout:50mV/div, Tout:5A/div, Time:2ms/div Vout:50mV/div, Iout:5A/div, Time:200us/div
+51mV (+0.6%) l -58mV{(-0.7)% +64mV (+1.88%) I -68mV(-1.4)%

12V

WW”M(‘*MM < Vout —

— Jout —
............................ s e ST T oo L ou R 7 G S S I N e s \%—
................................................................................. o QA > e
Vout:100mV/div, Iout:2A/div, Time:2ms/div Vout:100mV/div, Iout:2A/div, Time:200us/div
+75mV (+1.0%) |  -85mV(-1.2)% +90mV (+0.8%) |  -75mV(-0.6)%

24V

«— Vout — e

S omors v e ] — Jout — | i et o O oos wovtvont N
P T LTI T R I T LI eI e «— OA 3 frereresdinidndinnndiennnd g nidaendienra di e

Vout:100mV/div, Iout:1A/div, Time:2ms/div Vout:100mV/div, lout:2A/div, Time:200us/div
+62mV (+0.3%) |  -62mV(-0.3)% +55mV (+02%) |  -48mV(-0.2)%

TDK-Lambda T-12
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2.8 AJ1—VEWmR (BAEW) FiE
Inrush Current Characteristics
Conditions Vin: 48 VDC
Tout: 100 %
Ta: 25°C

Tin —

Vin —

lin:2A/div, Vin:50V/div, Time:50ms/div

R M o fE K

Time Axes Zoom in

lin:2A/div, Vin:50V/div, Tin&e:st/div

RRFEIL, WTHhOEABEET VIZBOTHRKRE 2D E7,

This characteristics is same for each output model.
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RDS30-48

2.9 AU v - ) A XPHE
Output Ripple and Noise Waveform Conditions Vin: 48 VDC
Tout : 100 o
il Ta: 25°C
NORMAL MODE

5V |

12V |

..........................................................................................

...........................................................................................

24V |

[ 10mvDIV | 2us/DIV_

TDK-Lambda T-14
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2.10 EM I %t

EMI Characteristics
MU TEE Conditions Vin: 48 VDC
Conducted Emission Noise Tout: * 100 %
Phase : N (-Vin side) Phase : L (+Vin side)
5V
fdB(a V) ’ (4B vi1
110 ¢ - : 18 ¢
190 f- - — 100
90 : . ] - e - a0 f
80 a0 &
7 E —QP 10 — «QP
e 5‘5; —AV geo; . : et - —AV
S s0f . 50 & i
w0k § ! rd w0k ’a
w0 PP T 2o A s RN
0 E 20 | -
10 0 F
N i , 0 E
218 - o080 LOS 500 1000 30.00 0.15 050 100 500 1000 30.00
Frogquaney {Mida) ' Prequency [Mt3z]
12V
{dB(x V)] [dB(p VY
10 . P,
100 £ _ : 100 |
90 £ 9
o & : 80 L
70 £ . «—QP 10 | e QP
3 60F : : el — AV g 80 i . —AV
L ‘ 4 2 5 . :
40 3 SN | 1 0 &
20 w 30
20 ¢ Y 20 |
1o 10
0 =4 - ot SN S B I
0.15 0.5 100 .00  10.00 30.00 0.15 050 L0g 500 10.00 30,00
Frequency : MR Fraquency . {MM2)
24V
[dB(n ¥)1 ‘ [dB(x V)]
110 — 119
100 £ j 100 f—
%0 | : . 8o £
80 [ 30
o bl —QP ‘ QP
E 60 - —AV 3 ¢ - —AV
= 30 f 4 3 st % :
ol ‘ | b pop—Eopi wk ﬂ
4
30 ‘ 30 F RN
20 20 |
10 10
ok : : ok
0.4 0.50  L0D 500  10.00 30.00 0.15 050 100 5.00 - 1000 30,00
Franency [t} o Frogquency . MH=R)

EN55011-A,EN55022-ADBRFEILVCCI class ADBRFUE & A LT,
Limit of EN55011-A,EN55022-A are same as its VCCI class A.

FRIIE—7ETT,
Indication is peak values.
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MEERBE Conditions Vin: 48 VDC
Radiated Emission Noise Tout: 100 %
HORIZONTAL VERTICAL
5V
(98¢ V/m] - F4B(s V/mi]
0 70
0 QP 60 - QP
. — S S ‘_— —
_ l ' 50 b
L wof < OF
: A ‘ EA T
i 20k ) i Av S w0}
] 3
10k 1w E
E I 1 ‘ . ]
. ' . .
- 30.0 50.0 100,0 2000 - 3000
30.0 50,0 100,0 200.0 300.6 .

. Fraquancy D) Prequency DvHz)

| 12V T

{dB{p V/m) 33.7MHz
“70 5 [dB(“'l\(;/t?n Ref Limit [Measure
.t _ A Data | (4BuV) [ (dBuV)

60 | S
1 I_é—QP s : / QP | 500 | 433 r~*<—QP
50 F - 50 f '

: X |

s Ok W gfd"w\ : :

3 Y - /-A L E) &\"‘3\ af‘!‘ /\
AN el Y
10 - 10 Ll -

0
30.0 50,0 100.0 200,0 300.0 %00 50.0 100.0 200.0 3000
. Frequency M) < Frequency [MHz)
24V (PointB )
i 34.9MHz
{da("v\é/'fm B/ ?)1 Ref. Tt Measure
: B Data | (4BuV) | (dBuV)
b I /
o & 60 QP | s0.0 | 424
3 QP : / QP
50 i 50 -
3 v

ol L o -

L ok A 4 - 4k J\"\ Jf\ : L ; -
AN ARN) Pl b vid
2k . R \ d 2 : \@7\” \v“ﬁﬁw@&w gﬁ\f

10k \‘J A 10
o
%00 500 1000 200.0 300.0 - 300 50.0 1000 200.0 300.6
. ! Frequency [Mtiz] Fraquency DMHz]

EN55011-A,EN55022-A D[R RMEILVCCI class AOTRSFE & F LT,
Limit of EN55011-A,EN55022-A are same as its VCCI class A.

RARIEIE—I7EHTT,

Indication is peak values.
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