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1. JEHBE Evaluation Method

1.1 JEER Measurement Circuit

HIEERE 1 Measurement Circuit 1
. HhiReE Steady State Characteristics
- JBFEDRAR R Over Current Protection (OCP) Characteristics
« 38 FE AR FE AR Over Voltage Protection (OVP) Characteristics
OB ERD  SEBH TR D Rt Output Rise / Fall Characteristics
o W PR R [ e Hold up Time Characteristics

Digital power meter

DCPOWER
SUPPLY

Load

Controlled temp. chamber

HEEE 2 Measurement Circuit 2
CREIRE (AR Rk Dynamic Load Response Characteristics
Digital power meter
—O/ o Dynamic dummy
SW1 load
DCPOWER Load |1l
SUPPLY Tondl2 I
Shunt Res.
Output current waveform
Tout 50% <=> 100%
- —77100%
______ 7 95%
_______ — 55%
| ! | \—50%
1 I fJ Min
tr 1
HEEE 3 Measurement Circuit 3
s AJT—UER (RAEWR) Rt Inrush Current Characteristics
Digital power meter
DCPOWER | | _ L | Dynamic
SUPPLY |_D Dip
Simulator

Current probe
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HIEFEE 4.

AV v T A X

Measurement Circuit 4

/—=/E—N (JEITA Standard RC-9131A)

Digital power meter

RDS60-48

Output Ripple and Noise Waveform

Normal Mode (JEITA Standard RC-9131A)

EMI Characteristics

Osilloscope
1.5m 50Q Cable  Baq gwidth : 100MHz

R :150Q
C :0.1uF Film Cap.

Conducted Emission Noise

TR
Aluminum Plate

~0
SW1
DCPOWER
SUPPLY
HIEHE R Measurement System
« EM T %5t
HeEm+EE B/ A4 X)
Brets s (BEHD
D.U.T.(Earthed)
Spectrum Analyzer BB EIRE B8 D=80cm
EMI Test Receiver _ AMN 500/50ull
RF Relay matrix
AF=2—K
\\. \ Input Wire

?

Stand

H=80cm

1

=
23011
Earth

* N
& B AHE
Metal Ground Plate

MEEBAME (EH 1 X)

Spectrum Analyzer
EMI Test Receiver
RF Relay matrix

\

D=3m

Vs

—

RNAa=mHhn 77T

Biconical Antenna
BT —T N
Turn Table

L
[)

Stand

O ANER
TANE Input
Filter

Radiated Emission Noise

BEatBEaE (B )
D.U.T.(Earthed) 7 /L 3 4%

Aluminum Plate

H=80cm
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Measurement Equipment List

RDS60-48

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 701930
5 | ELECTRICLOAD TAKASAGO FK-400L
6 | CVCF (AC/DC POWER SUPPLY) TAKASAGO AA2000XG
7 | DYNAMIC DIP SIMULATOR TAKAMIZAWA PSA-210
8 | CONTROLLED TEMP. CHAMBER ESPEC SU-641
9 | HYBLID RECORDER YOKOGAWA ELECTRIC DR230
10 ;ﬁcéigMREA&AILVEIZ{ER ROHDE & SCHWARZ ESCI
11 | RF SELECTOR TOYO CORPOLATION NS4900
12 | AMN SCHWARZBECK NNLK38121
13 | ANTENNA (BICONICAL ANTENNA) TESEQ CBL6111D
TDK-Lambda T-3
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2. BT —# Characteristics Data

2.1 Bt Steady State Characteristics
(1) AJ - &% - BEES)/HES K TEE
Line and Load Regulation, Temperature Drift, Start up and Drop out Input Voltage

I 5V | 1. Line and Load Regulation ' Condition Ta:

Tout\ Vin | 36VDC | 48VDC | 63VDC Line Regulation
0% 5.053V | 5.050V | 5.049V 4mV 0.080%
50% 5.020V | 5018V | S5.017V 3mV 0.060%
100% 4987V | 4984V | 4985V 3mV 0.060%

Load 66mV 66mV 64mV

Regulation| 1.320% | 1.320% | 1.280%

2. Temperature Drift Conditions Vin :
Tout .
Ta -20°C +25°C +50°C | Temperature Stability
Vout 5006V | 4984V | 4975V | 31mV | 0.620%
3. Start up and Drop out Input Voltage Conditions Ta:
Tout :

Start up voltage (Vin) | 31.5VDC
Drop out voltage (Vin) | 31.3VDC

12V 1. Line and Load Regulation Condition Ta :

Tout\Vin | 36VDC | 48VDC | 63VDC Line Regulation

0% 12,042V | 12.023V | 12.022V | 20mV 0.167%

50% 12.027V | 12.017V | 12.012V 15SmV 0.125%

100% 12.012V | 12.000V | 11.995V 17mV 0.142%

Load 30mV | 23mV 27mV
Regulation| 0.250% | 0.192% | 0.225%

24V 1. Line and Load Regulation Condition Ta:

Tout\Vin | 36VDC | 48VDC | 63VDC Line Regulation

0% 23.995V [ 23.957V [ 23951V | 44mV 0.183%

50% 23.989V | 23.974V | 23957V | 32mV 0.133%

100% 23979V | 23.962V | 23.945V | 34mV 0.142%

Load - 16mV 17mV 12mV
Regulation| 0.067% [ 0.071% | 0.050%

2. Temperature Drift Conditions Vin :
Iout :
Ta -20°C +25°C +50°C | Temperature Stability
Vout 24.095V | 23.962V | 23.905V [ 190mV [ 0.792%
3. Start up and Drop out Input Voltage Conditions Ta:
Iout :

Start up voltage (Vin) | 31.0VDC
Drop out voltage (Vin) | 28.2VDC

TDK-Lambda
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(2) WP 3 2
Efficiency vs. Output Current Conditions Vin: 36 VDC
48 VDC
Ta: 25°C
5V |
90

Efficiency (%)

| 12v

Efficiency (%)

90

| 24V

Efficiency (%)

90

0 20 40 60 80 100
(2.5A)

Output current (%)
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(3) HAER * ASEH

Input Current vs. Output Current Conditions Vin :
Ta:
5V |
2.5
<
5
:
=
o
=

0 20 40 60 80 100
(12A)

12V

Input current (A)

2.5

24V

Input current (A)

2.5

0 20 40 60 .80 100
Output current (%o) (2.5A)
TDK-Lambda
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(4) HAER & ADESH
Input Power vs. Output Current

RDS60-48

Conditions Vin: 36 VDC -
| 48 VDC —-—
63 VDC —

Ta: 25°C

Condition Tout : 0%
~ Vin Input power
36VDC 2.9W
48VDC 2.8W 5
63VDC 3.8W §
Q
Condition CNT (RC) : OFF ‘g
Vin Input power =
36VDC 0.23W
48VDC 0.43W
63VDC 0.82W
0 20 40 60 80 100
Output current (%) (124)
12V ,
80
Condition Iout : 0%
Vin Input power
36VDC 3.7TW
48VDC 2.7W S
63VDC 3.8W &;)
Q
[N
Condition CNT (RC) : OFF S
Vin Input power R
36VDC 0.23W
48VDC 0.43W
63VDC . 0.82W
Output current (%) (5A)
24V
80
Condition Tout : 0%
Vin Input power
36VDC 3.6W
48VDC 27W g
63VDC 3.7W §
2.
Condition CNT (RC) : OFF S
Vin Input power =
36VDC 0.23W
48VDC 0.43W
63VDC 0.82W
Output current (%o) (2.5A)
TDK-Lambda T.7



2.2 WmEFRERE

Output voltage (V)
b [=-%

=]

15

—_
o

Output voltage (V)

30

20

10

Cutput voltage (V)

Conditions  Vin: 36,48,63VDC
Ta: 25 C
LBV OVP Point| -
;’R -
36V‘4§{‘r/ \\ Vout —
Vin DC
ov—
50 100 150 200 250 300
(124) Output current (%%)
12V
63V
o
i
B //; OVP Point
IV 48V -
Vin DC Vout =
oV —
S50 100 150 200 250 300
(54) Output current (%)
24V
¥ 63V
X
OVP Point
—
67 | 48V
.—)
Vin DC Vout
oV —
0 50 100 150 200 250 300
(2.54)  Output current (%)

Over Current Protection (OCP) Characteristics

RDS60-48

2.3 EEERERMLE
Over Voltage Protection (OVP) Characteristics

Conditions Vin :

48 VDC
Tout : 0 %
Ta: 25°C

T 500ms/DIV

TDK-Lambda

[ 500ms/DIV




2.4 HASIH ERY - SEH T Fetk
Output Rise / Fall Characteristics

RDS60-48

Conditions  Vin: 36 VDC (A)

48 VDC (B)
63 VDC (C)
Tout: 100 %
Ta: 25°C

| 24v |

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

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

TDK-Lambda
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2.5 ON,/OF FHilfRs HASLH ERY « SIH TR Y Rtk
Output Rise / Fall Characteristics with ON/OFF Control
Conditions  Vin: 48 VDC
Iout: 100 %

0

Ta: 25 C

TR LI s L s L L L L (L CEE A BT Y S R ITTY TP PRT PP PPITPLY

—
i i i i i H i RC) :
TP SO SO bbb — OV oo

| 12v |

«— Vout —

«— 0V —

Venr
RC) :
. OV —)..........s ........

r Vout:5V/DIV, Vent:5V/div, Time:20ms/div Vout:5V/DIV, Vent:5V/div, Time: Ims/div

| 24v |

Vout

A P A PRI

I T LR LTI LT LR TR PR e PP PR PPy P L PR IR PIYPPEP PRSI

— OV —

Vot
®O) :
e OV .._).-.......g ........

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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2.6 HIERFFRF R RFME

Hold up Time Characteristics '
Conditions Vin: 48 VDC
Ta: 25°C
L sv |
100 e
g
[b]
£
g
=
Q
o
1 : i : : ; | .
0 20 40 60 80 100
Output current (%) (12A)
| 12V |
g
E
&
=t
[=]
m '
1 , : f
0 20 40 60 80 100
Output current (%) (54A)
| 24v |
g
g
=3
=
=
=
1 3
0 20 40 60 80 100

Output current (%)
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2.7 BEIGE (AMRE) Kk

Dynamic Load Response Characteristics

f=100Hz

“— Vout —

Vout:200mV/div, Iout:5A/div, Time:2ms/div
+118mV (+24%) | -123mV(-2.5)%

12V

Voﬁt:Z().Om\}/div,l Iouf:2A/aiv, Time;st)div
+143mV (+12%) | -157mV(-1.3)%

24V

Voixt:200mV/div, Iouti: 1A/div, Time;st)div
+86mV (+0.4%) | -83mV(-0.3)%

e 0A -

RDS60-48

100 %

(tr = tf = 100us)

Conditions Vin: 48 VDC
To: 50%<>
Ta: 25°C
f=1kHz

= — Jout — —~ .

Vout:200mV/div, Tout:5A/div, Time:200us/div

+109mV (+2.2%) | -121mV(-2.4)%

— Vout — sy

e — Iout - eeaiirranvaen

Voﬁt:206mV/div, iout:iZA/div, Time:ZOOué/div

+146mV (+1.2%) | -155mV(-1.3)%

— Vout — feey

«— Jout —

Vout:200mV/div, Tout:2A/div, Time:200us/div

+92mV (+04%) | -96mV(-0.4)%

TDK-Lambda
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2.8 ANP—TER (BEAER) Frik
Inrush Current Characteristics
Conditions Vin: 48 VDC
Tout : 100 %
Ta: 25°C
24V

i

Vin —

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

(S T B PN

Time Axes Zoom in

Vin =™

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

REFEE, WThOBEABEET VBV THRERERY £

This characteristics is same for each output model.

TDK-Lambda T-13
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2.9 AV TN A RBTE
Output Ripple and Noise Waveform : Conditions Vin: 48 VDC
Tout : 100 9
auntiechely ~ Ta: 25°C
NORMAL MODE

5V |

T T T T e R R R TR R TS R L STRE R L T

20mV/DIV | 2us/DIV

12V |

24V |

VU SEUUCRUUR FURPRIUNY NSU NUUUSPON JOSPOION FURTUIR SRS
& + 3 3 3 t

20mV/DIV “Sus/DIV

TDK-Lambda T-14
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2.10 EM I %

EMI Characteristics
MR FEE ' Conditions Vin: 48 VDC
Conducted Emission Noise Tout: 100 %
Phase : N (-Vin side) Phase : L (+Vin side)
(4B V) {8 vl
RTLE: ; 10 g
100 £ : 100 £ !
50 | ’ 90 ¢
80 g0 £
70 (_QP % - ‘—'QP
5 60F —AV 4 ef «—AV
3 50 ] L IPY:
. !l Y: TR
30 AR | | 30 A A l\ﬂ |
20 FLHLY 20 V U
10 10 ; S T % :
0 b 0 E b
0.1 0,50 100 B.GD 16,00 30.00 0.15 0.56 1.00 5.00 10,00 20,00
Froquatiey {MHz] Frequency M=)
[C1:/978%)] {08 ¥}
I 5 0o
100 £ 160
40 E- 90
% 80
10 E —QP  wf «—QP
1 5 —AV 1 6 F \ —AV
50 nE | ' ;
A9 f i (I " 0 : 4
o Mo i 0 [P L] g g
20 E 2 b SEETE S . -
Ty 10
o ;‘ H b 0 5 . 0 A
015 030 100 500 10,00 30.00 018 7 080 100 B0 1000 30,00
Froquansy (i) ' _ Foeguency [MHz}
[d?‘(éw)] (d{;l(é, \f)] } :
100 F 100
- % L : :
B0 30 :
" E b (-—QP (‘B T T T <—QP
¢ i i
g B0F —AV 5 60f + ——AV
4 st I : : :
“ 40 5 {3 '(ﬂ . :: - - i ] %
30;‘ \ ] (| 1”|§ 3 ! LA Ihdl;
20 "’fi&/\' : T 2 W
10 10 f—
0 H b % R H H H
015 . 0.50 LoD 500 10.00 30.00 0.1 060, 100 500 1000 30.00
Frequency MHz] Frequaney [MFiz)

EN55011-A,EN55022-A D[R FREIZVCCI class AOFRSHE & R LT,
Limit of EN55011-A,EN55022-A are same as its VCCI class A.

FRIIE—7HETT,

Indication is peak values.
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HEAEE Conditions Vin: 48 VDC
Radiated Emission Noise Tout: 100 %
HORIZONTAL VERTICAL
5V
[aB 2 V/m)] B ¥/ m)}
70 1 g
w0 L 0 |
: — —QP ] —QP
50 & 50
ol 4 ‘ w _
3 30 f 3 30 : Ty
Pt A , 2 "‘N\‘ ' Ay % b
ol LY ol Wb’
%Ojﬂ §0.0 100.0 200.0 3000 03010 50.0 100.0 2060.0 300,0
Freauenoy MHz] Fraquency {MHz]
15V S
(dB(u1\é/fIt)] ("5(“7‘6’ ). eL I_gjutj N;;I:isure
A Data | (dBuV) | (dBuV)
@ F oW ¢ QP | 500 | 41.2 ,
8% 50 :
T 1 ]
4 s '
N TAl |
LI LI *’r\f\ 1,
10f o \.M R : — .
%o;q 0.0 C 1me Y 3000 %00 §0.0 1009 00,0 300.0
Rrequency ' (M) . Froquency DMtz
24V Point B
(ot ”1%"“)] — ; r;m(;%/m)] : Ref. [Eiirslitl Ni\fll: a)lsuru
: R a B Data | ({BuV) | (dBuV)
£0 ] © QP | 50.0 | 3%.0
l —QP : —QP
W i £ 0 : i
: | L i, MW\/‘A m\‘!’zf\#_\
2 *’vwﬁm‘r" 1‘ ﬂb\ Aw n véﬁ{jlv ,

p]

H
i
H

ot

ol .
0.6 50,0

: 0 H
100.0 200,0 100.0 30.0 50,0 1000 204.0 300.0

Froquancy (il Frequency [Mtis)

EN55011-A,EN55022-A DR FREILVCCI class ADRBSHE & 7 UT9,
Limit of EN55011-A,EN55022-A are same as its VCCI class A.

BRI E—27ETY,

Indication is peak values.
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