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RC  ----- ON,/OFF=. kmr—/L  ON/OFF Control
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Test results are reference data based on our measurement condition.
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RDS30A-24

1. 1% Evaluation Method
1-1. HE[EE  Circuit used for determination

\‘I ==

DC POWER
SUPPLY

HHRFIE
HERY T M

HH R IR R e e
HNLH A0 R
HASES AR
1 FEVR R R

it ¥ PR R

Y NVALERi )3

#%1 Circuit 1 used for determination

Steady state data

Warm up voltage drift characteristics

Hold up time characteristics

Output rise characteristics

Output fall characteristics

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

Input current waveform

ON_/OFF=zv ha— VI 3506 A0 ST R 230 Ref:

Digital power meter

Output rise, fall characteristics with ON/OFF Control

,J; +Vin +V 1§

P.S. /gy Load

Current probe

A 4 vV—@

Shunt Res.

Controlled temp. chamber

o BPEINE (Bfi2Z) F5E Dynamic load response characteristics
Digital power meter

DC POWER
SUPPLY

Dynamic dummy

Load
d
® © ngdé Il

-RC

[

Shunt Res.

T -Vin -V T

Output current waveform

Iout 50% <==>100%
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RDS30A-24

HEEIEE3  Circuit 3 used for determination

o AN —ER (S8 AERL) %P Inrush current waveform

Digital power meter

i +RC
DC POWER + _D Dynamic

|

SUPPLY =/ |Dip I
Simulator |
|

P.S. /gﬂ Load
-RC

-Vin -V ﬁ

Current probe Shunt Res.

HI7E B4 Circuit 4 used for determination
s HAVy TV, JAXWH Output ripple and noise waveform

Digital power meter

Osilloscope

SW1 Bandwidth: 100MHz

Coaxial cable

DCPOWER 1.5m 50Q

|

|

SUPPLY l
L

R:50Q
C : 4700pF Ceramic cap.
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il

* EMIF#:  Electro-Magnetic Interference characteristics

¢ _Configuration used for determination

(a) M1 E)LE (JfiE /1 X)  Conducted Emission

RDS30A-24

BRI () A -
D.U.T (Earthed) T (2m X 2m)
Aluminum plate .
) Vertical ground
PRALL B I B A B referenceplane
AMN 50€/50uH D=80cm I D=40cm
EMI Test receiver ~ /
spectrum analyzer \
¥ EwR—TN = H=80cm
Power cable Stand
p
o L1 . e
7 71 7 k O AJJFEIR
e ARSER i ACPower supply
| Barth Horizontal ground plane
(b) MEE EIIHEE (Bt /(4 X)  Radiated Emission
D3m o peatmes (e -
D.U.T(Earthed) 7 /V IR
Aluminum plate
EMI Test receiver gy
spectrum analyzer /// S~
preamp. N ) (
_ _ W —7 v
\ 7277 Power cable
Antenna N
B—rT—=T N N H=80cm
Turn table Stand
!  E—
O ASTHEIR
o KSR HiE ACPower supply
| | et Horizontal ground plane
Earth
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RDS30A-24

1-2. EARIEMKSS List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1| DIGITAL STORAGE OSCILLOSCOPE LECROY LeCroy LT345
2 | DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS3014B
3| DIGITAL MULTIMETER AGILENT 34970A
4 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
5| CURRENT PROBE TEKTRONIX TCP-312
6 | CURRENT AMP TEKTRONIX TCPA-300
7| DYNAMIC DUMMY LOAD CHROMA Chroma 63103A
8| DYNAMIC DUMMY LOAD KIKUSUI PLZ150U
9| CVCF TDK LAMBDA TDK Lambda Z-PLUS
10| CVCF TDK LAMBDA TDK Lambda GEN40-38
11] CVCF KIKUSUI PCR1000LE
12| CVCF CHROMA 62012P-80-60

—_
(o3

CONTROLLED TEMP. CHAMBER

ESPEC

SU-261 / SU-262

—_
N

EMI TEST RECEIVER / SPECTRUM ANALYZER

ROHDE & SCHWARZ

ESR EMI Test Receiver

—_
(o4

LISN

ROHDE & SCHWARZ

ENV216

—_
(=)}

FREQUENCY RESPONSE ANALYZER

NF

FRAS1615

TDK-Lambda
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2. BT —% Characteristics
2-1. FFePE Steady state data

(1) AJ7-Bfaf -0 BEALEy,/ H ) g - T AR+

Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

| 5V | 1. Regulation - line and load Condition
Iout \ Vin 18VDC 24VDC 32VDC Line regulation
0% 5.019V 5.019V 5.019V OmV 0.000%
50% 5.010V 5.010V 5.010V OmV 0.000%
100% 5.002V 5.002V 5.002V OmV 0.000%
Load 17mV 17mV 17mV
regulation 0.340% 0.340% 0.340%
2. Temperature drift Conditions
Ta -20°C +25°C +50°C Temperature stability
Vout 5.001V 5.002V 4.994V 8mV | 0.160%
3. Start up voltage and Drop out voltage Conditions
Start up voltage (Vin) 17VDC
Drop out voltage (Vin) 14VDC
12V 1. Regulation - line and load Condition
Iout \ Vin 18VDC 24VDC 32VDC Line regulation
0% 12.040V 12.040V 12.041V ImV 0.008%
50% 12.037V 12.037V 12.037V OmV 0.000%
100% 12.033V 12.033V 12.033V OmV 0.000%
Load TmV TmV 8mV
regulation 0.058% 0.058% 0.067%
2. Temperature drift Conditions
Ta -20°C +25°C +50°C Temperature stability
Vout 12.090V 12.033V 12.012V 78mV | 0.650%
3. Start up voltage and Drop out voltage Conditions
Start up voltage (Vin) 17VDC
Drop out voltage (Vin) 14VDC
24V 1. Regulation - line and load Condition
Iout \ Vin 18VDC 24VDC 32VDC Line regulation
0% 23.972V 23.973V 23.973V ImV 0.004%
50% 23.970V 23.970V 23.970V OmV 0.000%
100% 23.970V 23.969V 23.969V ImV 0.004%
Load 2mV 4mV 4mV
regulation 0.008% 0.017% 0.017%
2. Temperature drift Conditions
Ta -20°C +25°C +50°C Temperature stability
Vout 24.003V 23.969V 23.976V 3dmvV | 0.142%
3. Start up voltage and Drop out voltage Conditions

Start up voltage (Vin)

17VDC

Drop out voltage (Vin)

14VDC

TDK-Lambda

RDS30A-24

Ta :

Vin :
Tout :

Ta :
Tout :

Ta :

Vin :
Tout :

Vin :
Tout :

Ta :
Tout :

25 °C

24 VDC
100 %

25 °C
100 %

25 °C

24 VDC
100 %

25 °C
100 %

25 °C

24 VDC
100 %

25 °C
100 %
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RDS30A-24

£ Ripple noise voltage vs. Input voltage

e
A

() VTN I AREER AT

100 %

ITout :

Conditions

-20 °C

Ta:

25 °C

50 °C

5V

1 1 1 |
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1 1 1 1
1 1 1 1
1 1 1 1
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1 ] 1 1
R
1 m./ 1 1
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RDS30A-24

32 VDC——

24 VDC-"~"~
25 °C

18 VDC===~

Vin :
Ta:

Conditions

5V

(3) #hZFExtH /)& Efficiency vs. Output current
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i i i i i i i ' i i i i
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4) ANJJE IR J)EEWE Input power vs. Output current

Vin Input power (CNT ON)
Tout : 0%
18VDC 1.10W
24VDC 1.41W
32VDC 2.09W
Vin Input power (CNT OFF)
Tout : 0%
18VDC 0.20W
24VDC 0.48W
32VDC 1.02W
12V
Vin Input power (CNT ON)
Tout : 0%
18VDC 1.13W
24VDC 1.49W
32VDC 2.19W
Vin Input power (CNT OFF)
Tout : 0%
18VDC 0.20W
24VDC 0.50W
32VDC 1.02W
24V
Vin Input power (CNT ON)
Tout : 0%
18VDC 1.42W
24VDC 1.92W
32VDC 2.74W
Vin Input power (CNT OFF)
Tout : 0%
18VDC 0.20W
24VDC 0.46W
32VDC 1.02W

TDK-Lambda

Input power (W)

Input power (W)

Input power (W)

50

40

30

20

10

RDS30A-24

Conditions Vin: 18 VDC-=---
24 VDC~ =
32VDC——

Ta: 25°C

hedaclacbhadaad

e et B e EE R o B E s S

)
(=)
N
(e
D
(e
®©
S
—_
S
(=)

Output current (%)
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RDS30A-24

(5) ANJ1EFRHH /1% Input current vs. Output current

Vin : 18 VDC~—~~~~

Conditions

24 VDC~ -

32 VDC
25 °C

Ta:

5V

T

Y | Ny R,

-1

-

-

b il el

R T Y CL T T P

[
R
-

1
ot
1

(YR PR

-
—bma T aead

il
-

P Ty

3.0

20 f------

1.0 fmmnmmn

(V) 3uaxmo nduy

Input current

Tout : 0%
0.06A
0.06A
0.07A

Vin

18VDC

24VDC
32VDC

40

20

Output current (%)

12V

T
1
1
1
+
1
1
1
T

3.0

20 [------

(V) 3uaxmod nduy

Input current
Tout : 0%
0.06A
0.06A
0.07A

Vin

18VDC

24VDC

32VDC

Output current (%)

24V

(V) 3uaxmod ndufy

Input current

Tout : 0%
0.08A
0.08A
0.09A

Vin

18VDC

24VDC

32VDC

40 60 80 100

20

Output current (%)
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RDS30A-24

HH R IR R e e

2-3.

HERY T MR

2-2.

Hold up time characteristics

Warm up voltage drift characteristics

24 VDC
25 °C

Conditions Vin :

24 VDC
100 %

Conditions Vin :

Ta:

Tout :

25 °C

Ta:

5V

jmpripmper impny s
—+——-—+—

N — < — N
(%) yup aejjoa ndinQ

100

80

Output current (%)

3 4 5 6
Time (hours)

2

12V

[~TI- " =T~~~ T~~~ r=a=-=r=1~--~

2

— o —
[e=) (=] 0_

(%) yup 33eyoa ndinQo

N
<

80 100

60
Output current (%)

40

20

3 4 5 6
Time (hours)

2

24V

mirrn
HIiLLLL L dwL

mnTr

minna
(I |
i
rrt-

0.2

— o —
(=] (=] 0_

(%) 1up 38ejjoa nding

N
<

80 100

Output current (%)

4 5
Time (hours)

3

2
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RDS30A-24
2-4. I H E23VERHE  Output rise characteristics

Condition Ta: 25°C

Vin : 18VDC , Iout : 0% Vin : 18VDC , Iout : 100%
LeCray T LeCray T
| f
«~— Vout —
— OV —
«— Vin —
2V/DIV 100ms/DIV 2V/DIV 100ms/DIV
Vin : 24VDC , lout : 0% Vin : 24VDC , Tout : 100%
laCroy T laCroy T
f ;; «— Vout — }
{..‘E%.‘..‘..‘..‘..‘..‘..‘ — 0V — ]..‘.EE.‘..‘..‘..‘..‘..‘..‘
«— Vin —
2V/DIV 100ms/DIV 2V/DIV 100ms/DIV
Vin : 32VDC, Iout : 0% Vin : 32VDC, Iout : 100%
LeCroy i LeCroy i
Jr ;; «~— Vout — ,[
i .
« Vin —
2V/DIV 100ms/DIV 2V/DIV 100ms/DIV

TDK-Lambda 14/28



RDS30A-24
2-4. I E23ORHE  Output rise characteristics

Condition Ta: 25°C

12V
Vin : 18VDC, Tout : 0% Vin : 18VDC , Iout : 100%
tecroy ¥ tecroy ¥
[ {
«— Vout —
— 0V —
«— Vin —
5V/DIV 100ms/DIV 5V/DIV 100ms/DIV
Vin : 24VDC , lout : 0% Vin : 24VDC , Tout : 100%
IeCroy T Istroy T
l ;; « Vout — J
«— Vin —
SV/DIV 100ms/DIV SV/DIV 100ms/DIV
Vin : 32VDC, Tout : 0% Vin : 32VDC , Iout : 100%
LeCray T LeCray T
Ilr ;; «— Vout — I
(..‘E%.‘..‘..‘..‘..‘..‘..‘ — 0V — I..‘.;.‘..‘..‘..‘..‘..‘..‘
' '
«— Vin —
5V/DIV 100ms/DIV 5V/DIV 100ms/DIV

TDK-Lambda 15/28



RDS30A-24
2-4.  HJINEH E23OERHE  Output rise characteristics

Condition Ta: 25°C

24V
Vin : 18VDC , Iout : 0% Vin : 18VDC , Iout : 100%
LeCray T LeCray T
I Vout /f
«~— Vout —
— OV —
« Vin —
10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
Vin : 24VDC , lout : 0% Vin : 24VDC , Tout : 100%
laCroy T laCroy T
{ ;; «— Vout —
«— Vin —
10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
Vin : 32VDC, Iout : 0% Vin : 32VDC, Iout : 100%
LeCroy i LeCroy i
[ ;; «~— Vout — /
i i
« Vin —
10V/DIV 100ms/DIV 10V/DIV 100ms/DIV

TDK-Lambda 16/28



RDS30A-24
2-5.  HJINIH F230FRHE  Output fall characteristics

Condition Ta: 25°C

Vin : 18VDC, Tout : 0% Vin : 18VDC , Iout : 100%
LeCroy i LeCroy i
— o
v .
2V/DIV 1s/DIV 2V/DIV 1s/DIV
Vin : 24VDC , lout : 0% Vin : 24VDC , Tout : 100%
laCroy T laCroy T
| ¥ 3
\ I «— Vout — E
ove
S - «— Vin — T
2V/DIV 1s/DIV 2V/DIV 1s/DIV
Vin : 32VDC, Tout : 0% Vin : 32VDC , Iout : 100%
LeCroy i LeCroy i
lI T E
\ : - Vout — :
N - — oV - -
\\aﬂ_i_q_h_ « Vin - N
2V/DIV 1s/DIV 2V/DIV 1s/DIV

TDK-Lambda 17/28



RDS30A-24
2-5.  HJINIH F230FRHE  Output fall characteristics

Condition Ta: 25°C

12V
Vin : 18VDC, Tout : 0% Vin : 18VDC , Iout : 100%
LeCroy i LeCroy i
B o
N i i
5V/DIV 1s/DIV 5V/DIV 1s/DIV
Vin : 24VDC , lout : 0% Vin : 24VDC , Tout : 100%
laCroy T laCroy T
\\ ;; « Vout — ;
N T 5
e TR — 0V
— v & |
5V/DIV 1s/DIV 5V/DIV 1s/DIV
Vin : 32VDC, Tout : 0% Vin : 32VDC , Tout : 100%
LeCroy i LeCroy i
\\ ;; «~— Vout — ;:
it + — 0V — +
— | = — Vin — R E:
5V/DIV 1s/DIV 5V/DIV 1s/DIV

TDK-Lambda 18/28



RDS30A-24
2-5.  HMJINIH F230FRHE  Output fall characteristics

Condition Ta: 25°C

24V
Vin : 18VDC, Tout : 0% Vin : 18VDC , Iout : 100%
LeCray T LeCray T
\ ;; «— Vout —
By o
el I «— Vin — — r
10V/DIV 1s/DIV 10V/DIV 1s/DIV
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RDS30A-24
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Output rise, fall characteristics with ON/OFF RC Control
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RDS30A-24

etk

i

DES

Over current protection (OCP) characteristics
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2-7.

Over voltage protection (OVP) characteristics
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RDS30A-24

2-9. EBPEISE (AfTAZ) Bt Dynamic load response characteristics

Conditions Vin: 24 VDC
TIout: 50 % <> 100 %
(tr =tf = 100us)
Ta: 25°C
f=100Hz f=1kHz
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2-10.  AJ¥—T N (28 NEL) B/ Inrush current waveform
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Vin : 24 VDC
Tout : 100 %

Ta: 25 C
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RDS30A-24

U7 v, JAXPETE Output ripple and noise waveform

Conditions Vin: 24 VDC
Tout : 100 %
Ta: 25 C
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RDS30A-24

2-12.  EMIF#ME  Electro-Magnetic Interference characteristics

Conditions Vin : 24 VDC
Tout: 100 %
Ta: 25 °C
A T
Conducted Emission

Phase : N (-Vin side)
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Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
FoRITE —2fH

Indication is peak values.
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e T
Conducted Emission

12V
Point A
(14.01MHz)
Ref. Limit |Measure
Data| (dB) (dB)

QP 60.0 34.3

AV 50.0 34.0
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Ref. Limit |Measure
Data| (dB) (dB)

QP 60.0 38.3

AV 50.0 33.5
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Data] (dB) (dB)

QP 60.3 35.5

AV 50.3 35.5

Point B
(24.2MHz)
Ref. Limit |Measure
Data| (dB) (dB)
QP 60.0 39.2

AV 50.0 34.3

RDS30A-24

Conditions Vin :

24 VDC

Tout: 100 %
Ta: 25 °C

Phase : N (-Vin side)
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Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

FoRIIE —7fH

Indication is peak values.
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e T
Conducted Emission

24V
Point A
(11.04MHz)
Ref. Limit |Measure
Data| (dB) (dB)

QP 60.0 37.6

AV 50.0 37.2

Point B
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Point B
(24.57MHz)

Ref. Limit |Measure
Data| (dB) (dB)

QP 60.0 40.6

AV 50.0 35.8

RDS30A-24

Conditions Vin :

24 VDC

Tout: 100 %

Ta : 25

C
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Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

FoRIIE —7fH

Indication is peak values.
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RDS30A-24

Conditions Vin : 24 VDC
Tout: 100 %
Ta : 25 C
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Radiated Emission
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Indication is peak values.

TDK-Lambda 28/28



