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1. iR 5 Evaluation Method
1.1 JEMEE  Measurement Circuits
(1) #RetE. EERRERE. HAY v 7 - A ZPTE
Steady state characteristics, Over current protection (OCP) characteristics,
and Output ripple and noise waveform

Controlled temp.chamber

Q : 50mm ﬂ

Fuse — R1
J A \ ol
10A sz -
cs| o4
o (% C% bred Loaﬁ:ﬂ
L g
c2] c3 o8l ¢z Oscilloscope

Bandwidth: 100MHz

T T ] 1.5m 50 Q R1 o

Coaxial Cable

C9

(2) WPEISE . WELEIRERE, T Ot
Dynamic response, Over voltage protection (OVP) characteristics
and Other characteristics

Current Probe

Q) AP —T B (R AE) etk
Inrush current characteristics

Vin/7_

@ Load

C1 : 22uF Electrolytic Capacitor C6,C7 : 0.022uF Ceramic Capacitor
C2,C3 : 2200pF Ceramic Capacitor C8 : 8000uF Electrolytic Capacitor

C4 : 1500uFx2parallel Electrolytic Capacitor R1 :0.0005%

C5 : 2.2pF Ceramic Capacitor R2 :0.005%

TDK-Lambda T-1



(4) EMI%%1% Electro-Magnetic Interference characteristics

(a) ME o 7B (Jfi% /A X) Conducted Emission Noise

CPF1000F280-*

PR A (12 )

_ D.U.T. (Earthed) 7,134k _
B IR A A Aluminum Plate
AMN 50Q/50 . H
AN /; ! . D=40cm
& | e ST
EMI Test Receiver Y Vertical Ground
Spectrum Analyzer Reference Plane
| (2m x 2m)
; =
BIRa—R Stand H =80cm
* Power Cord
]
I
:;— T o NI
Hih IR Input Line
Earth  Horizontal Ground Plane
(b) e 2B SR (W5 4+ /A X) Radiated Emission Noise
HEFE A5 (B2 )
D.U.T. (Earthed)
| D=3 | .
: e ‘ 0 =i TR
EMI Test Receiver ' S’é/ﬁ:’gl\d [ Aluminum Plate
Spectrum Analyzer ower Cor
Pre Amp. [ T \rl
| ¢ Y | |
Antenna
v g
/ &
H =80cm Stand (IR
Turn table
[
[
: | ——
ld = &
A e o MNUTIR
Earth Horizontal Ground Plane nput Line
* N1 —7 L T — VR —T Va4
Shielded cable used to input and output cable.
VCClI class At i 7 T Ir—330 o AT s
VCCI class A application system
Fuse L1
10A Ci Cc10
f _ 3 oadZ
280VDC T 01—|r 02— z L d/:>
—/ NN

C1,C2,C5 : 0.68pF Film Capacitor C10 : 1500uFx2parallel Electrolytic Capacitor
C3,C4,C7,C8 : 1500pF Ceramic Capacitor C11,C12 : 0.022uF Ceramic Capacitor
C6 : 22uF Electrolytic Capacitor L1 :5.0mH
C9 : 2.2pF Ceramic Capacitor L2 :3.8mH
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1.2 fEHRER S

List of equipment used

CPF1000F280-*

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | ACPOWER SUPPLY KIKUSUI PCR2000L
2 | DYNAMIC DUMMY LOAD Chroma 63201
3 | DUMMY LOAD ARCOL HS50 SERIES
4 | DATA ACQUISITION / SWITCH UNIT AGILENT 34970A
5 | SHUNT RESISTER YOKOGAWA ELECT. 2215
6 | CONTROLLED TEMP. CHAMBER ESPEC CORP. SH-661
7 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA DLM2054
8 | CURRENT PROBE YOKOGAWA 701930
EMI TEST RECEIVER
9 | SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI
10 | PRE AMP. SONOMA 310N
11 | AMN SCHWARZBECK NNLK8121
12 | ANTENNA(BI-LOG ANTENNA) TESEQ CBL6111D
TDK-Lambda T-3
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2. Bt — & Characteristics

2.1 §#/RefE Steady state data
() ADES), ARAE), JEEZE) Line regulation, Load regulation, Temperature drift

14V |
1. Line regulation and Load regulation Condition Thp :25°C
lo\Vin 245VDC 280vVDC 300vDC 400vDC Line regulation
0% 13.986V 13.985V 13.986V 13.985V Omv 0.002%
50% 13.986V 13.985V 13.986V 13.986V omv 0.002%
100% 13.986V 13.985V 13.986V 13.986V omv 0.002%
Load omv 0omv OomvV OmVv
regulation]  0.001% 0.002% 0.000% 0.002%

2. Temperature drift Conditions  Vin :280VDC

lo :100%
Thbp -40°C +25°C +100°C Temperature stability
Vo 13.968V 13.985V 13.924V 61mV | 0.438%
11V |
1. Line regulation and Load regulation Condition Thp :25°C
lo\Vin 200vDC 245VDC 280vDC 400vDC Line regulation
0% 10.995VvV 10.995VvV 10.995VvV 10.995V omv 0.004%
50% 10.995V 10.995V 10.995V 10.995Vv imvV 0.006%
100% 10.994V 10.995Vv 10.995Vv 10.995Vv imVv 0.006%
Load imvV imV 1mV ImV
regulation]  0.005% 0.006% 0.004% 0.004%

2. Temperature drift Conditions  Vin :280VDC

lo :100%
Thp -40°C +25°C +100°C Temperature stability
Vo 10954V | 10995V [ 10.982v 4somv | 0.289%
TDK-Lambda
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Q WEE, HHV T ) A XEE K ATIEE
Output voltage and Output ripple and noise voltage vs. Input voltage
Conditions 1o : 100 %

Tbp : -40 °C -
. o
:100°C  ——
14V |
20.00 200
>
15.00 Outputvoltage 150 £
[«5)
S v g
S / S
£ 10.00 100 .2
e o
> c
[«5)
O 5.00 Output ripple and noise voltage 50 _%
e — 5
= =3
=)
o
0.00 0
150 200 250 300 350 400 450

Input voltage (V)
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(3) AJJREIR. #h=E b KT

Input current and Efficiency vs. Output current Conditions Vin : 245 VvDC ———-
. 280vDC ———
300 vDC ——
. 400 VDC —-—--
Thp: 25°C
14V ]
N 100
Efficiency=="""— — ——— =
12 %,y . .
A
1~
A7
g 9 /./' . ;\3
S )
5 3
o6 o £
= Y
g- _ L
Input current ”?%ﬁ_ """""" -
Py L
O 50
’ # 40 60 80 100
Output current (%)
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(4) B0 x4 AN BIE
Conditions 1o : 50 % -

Efficiency vs. Input voltage
: 100 % —_—
Tbhp: 25°C
14V |
100
Efficiency I A

90
S
3
k5
2
o 80

70

150 200 250 300 350 400 450

Input voltage (V)
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(5) =R *f N—A T L— MR

Efficiency vs. Base-plate temperature Conditions Vin : 280 VDC
lo :100 %
14V |
100
Efficienc
90 Y
g
%)
k5
S
i 80
70

-60 -40 -20 0 20 40 60 80 100 120
Thbp (C)
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Output voltage (V)
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(6) ECEy, 45 1L ERE
Start and Stop voltage characteristics
) i AT EE A& X ANT1EE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions lo : 100 % Conditions lo : 100 %
Thp: 25°C Thp: 25°
| 14V | | 14V |
15 5.0
rd I —T
12 4.0
~ ~
- | |
9 o | < 30 |
| , |
L[4 | 3 | |
6 \l/ | ¥ ; 2.0 \1/ | b
| 2 |
3 ! 1.0 !
I I
0 0.0 :
140 160 180 200 220 240 260 280 140 160 180 200 220 240 260 280
Input voltage (V) Input voltage (V)
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2.2 TP ) R
Standby power characteristics Conditions Thp : 25 °C

14V |

Standby power (W)

175 225 275 325 375 425
Input voltage (V)
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23E N Y 7 MR

Warm up voltage drift characteristics Conditions Vin : 280 VDC
lo : 100 %
Ta: 25°C

14V |
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2.4 i R RFE
Over current protection (OCP) characteristics

AT EEAATFE R—RA T b — MR
Input voltage dependence Base-plate temperature dependence
Conditions Vin :245 VDC ———- Conditions  Vin :280 VDC
:280 VDC —.—.— Tbp:-40 C ———-
1400 VDC —— '25 C ———
:100 ¢ —
Thp:25 C
| 14V | | 14V |
15 15
1
I
I
. |
>10 glo {
g g |
s E i
25 25 |
5 3 |
|
I
0 0
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Output current (%) Output current (%)
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2.5 it 5 = PR AT

Over voltage protection (OVP) characteristics

14V |

CPF1000F280-*

Conditions: Vin : 280vDC
lout : 0%
Thp : 25°C

Main : 6.25 M 200ms/d
l<— OVP point
<— Vout
- (QV
5V/div 200ms/div
TDK-Lambda T-13



26 HSEH XD | SEH TR0 Rk
Output rise and fall characteristics

CPF1000F280-*

Conditions Vin : 280 VDC

Vo : 14V
Thp: 25°C
10:0%
- |
Vo —
f L
{
J
GND —
Vin — — ‘
GND — ‘5
Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV | Vo:5V/DIV
5ms/DIV 20s/DIV
10:100%
Vo — f \
1
GND — / —
Vin — -~ j ENSC———
GND —
Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV | Vo:5VIDIV
5ms/DIV 2ms/DIV

TDK-Lambda T-14



26 NN H EAD . SEH A FE (ON/OFF = |\ — L IRF)
Output rise and fall characteristics with ON/OFF CONTROL

CPF1000F280-*

Conditions Vin : 280 VDC
Vo : 14V
Thp: 25°C
10:0%
Vo — ﬁ
|
GND -
Vent —
GND —
Vent:10V/IDIV | Vo:5V/DIV Vent:10V/DIV | Vo:5V/IDIV
5ms/DIV 20s/DIV
10:100%
Vo — f Iii
|
f
GND — i ‘
Vent —
GND —
Vent:10V/DIV | Vo:5V/DIV Vent:10V/IDIV | Vo:5V/IDIV
5ms/DIV 10ms/DIV
TDK-Lambda
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2.7 BPEINE (AWAE) Rt

Dynamic load response characteristics

14V

Vo —

lo —

GND —

CPF1000F280-*

Conditions Vin :280 VDC
Thp : 25°C
Load current tr = tf = 100us
lo 50% & 100% f=1kHz
inin & L5 200us/div
/‘“‘\_'———-w—-kf_._._/“\__

) S N

10:50A/DIV | V0:200mV/DIV

200us/DIV

TDK-Lambda
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2.8 ANV —Ef (RAER) Fitk

Inrush current characteristics Conditions Vin :280 VDC
lo :100 %
Thp: 25°C
14V
Main: 25 M 20us /div;
lin —

GND —> |

Vin — ’ '
GND — ,
1in:200A/DIV Vin:200V/DIV
20us/DIV

TDK-Lambda T-17



29 AV v T ) A X
Output ripple and noise waveform

14V

CPF1000F280-*

Conditions Vin :280 VDC
lo :100%
Tbp: 25°C

M :25M

50mV/DIV 2us/DIV

TDK-Lambda
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2.10 EMUIF5E
Electro-Magnetic Interference characteristics
(@) MU TEIE (g A X)
Conducted Emission Noise Conditions Vin :280VDC
lo :100 %
Thp: 25°C

14V

70

Class A Standard AV

60

50

40 ‘\ ‘ H\‘

30 % |

M "“."“\‘ ity i Mu\"ﬁ H

70

Class A Standard AV

60

50

o 1 MM

M
r W

EN55011-A, EN55022-A, FCC Part.15 Subpart.B ClassAD RS 13, VCCI ClassAD R A L [T
Limit of EN55011-A, EN55022-A and FCC Part.15 Subpart.B ClassA are same as its VCCI ClassA.
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2.10 EMIFFME
Electro-Magnetic Interference characteristics
(b) MES B (S A X)
Radiated Emission Noise

Conditions

Vin :280 VDC
lo :100%
Thp : 25 C
14V
[dB(uV/m)] Horizontal
80
70-
60
_ 50
)
>
9 40-
307
207
10-
0- [ [ [ [ [ [ [ [ [ i
30 10 20 300 400 500 600 700 800 900 1000
Frequency [MHZz]
[dB(uV/m)] Vertical
80
70 -
60 -
_ 50
[}
>
& 40-
30-
20 -
10 -
0- i i i i i i i i i i
30 10 20 300 400 500 600 700 800 900 1000
Frequency [MHZz]

EN55011-A, EN55022-AD [R5 (%, VCCI ClassAD RS LRI T
Limit of EN55011-A, EN55022-A are same as its VCCI ClassA.
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