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Steady state characteristics, Over current protection (OCP) characteristics,
and Output ripple and noise waveform
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(4) EMIE# Electro-Magnetic Interference characteristics
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List of equipment used

CN100A24-*

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | ACPOWER SUPPLY TAKASAGO AA-2000XG
2 | DYNAMIC DUMMY LOAD TAKASAGO FK-200L
3 | DUMMY LOAD PCN RHF250 SERIES
4 | DATA ACQUISITION / SWITCH UNIT AGILENT 34970A
5 | SHUNT RESISTER YOKOGAWA ELECT. 2215
6 | CONTROLLED TEMP. CHAMBER ESPEC CORP. SU-261
7 | DIGITAL PHOSPHOR OSCILOSCOPE TEKTRONIX TDS3012
8 | DIGITAL STORAGE OSCILLOSCOPE LECROY WR6050A
9 | CURRENT PROBE LECROY APO15
EMI TEST RECEIVER
10 | SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI
11 | PRE AMP. SONOMA 310N
12 | AMN SCHWARZBECK NNLKS8121
13 [ ANTENNA(BI-LOG ANTENNA) TESEQ CBL6111D
TDK-Lambda
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2. K5~ — Z Characteristics

2.1 #4FME Steady state data
() AJ1EE), A, JEREZH) Line regulation, Load regulation, Temperature drift

5V |
1. Line regulation and Load regulation Condition Tbp :25C
Io\ Vin 14.4VDC 24VDC 36VDC Line regulation
0% 5.008V 5.008V 5.008V OmV 0.000%
50% 5.007V 5.007V 5.007V OmV 0.000%
100% 5.006V 5.005V 5.005V ImV 0.020%
Load 2mV 3mV 3mV
regulation|  0.040% 0.060% 0.060%
2. Temperature drift Conditions  Vin :24VDC
Io :100%
Tbp -40°C +25C +100°C Temperature stability
Vo 5.012V 5.005V 4.999V 13mV | 0.260%
12V
1. Line regulation and Load regulation Condition Tbp :25°C
Io\ Vin 14.4VDC 24VDC 36VDC Line regulation
0% 12.028V 12.029V 12.028V ImV 0.008%
50% 12.028V 12.027V 12.027V ImV 0.008%
100% 12.026V 12.026V 12.026V OmV 0.000%
Load 2mV 3mV 2mV
regulation| 0.017% 0.025% 0.017%
2. Temperature drift Conditions  Vin :24VDC
Io :100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 12.033V 12.026V 12.000V 33mV | 0.275%
TDK-Lambda T-4
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() AJ1EE), Ay, JREZH) Line regulation, Load regulation, Temperature drift

24V |
1. Line regulation and Load regulation Condition Tbp :25C
Io\ Vin 14.4VDC 24VDC 36VDC Line regulation
0% 23.952V 23.952V 23.952V OmV 0.000%
50% 23951V 23.951V 23.950V ImV 0.004%
100% 23951V 23.950V 23.950V ImV 0.004%
Load ImV 2mV 2mV
regulation|  0.004% 0.008% 0.008%
2. Temperature drift Conditions  Vin :24VDC
Io :100%
Tbp -40°C +25C +100°C Temperature stability
Vo 23.938V 23.950V 23.957V 19mV | 0.079%

TDK-Lambda
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Output voltage and Output ripple and noise voltage vs. Input voltage
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Output voltage and Output ripple and noise voltage vs. Input voltage

24V |

24.50

NS
..lk
[}
[

23.50

Output voltage (V)

23.00

Conditions

CN100A24-*

Io
Tbp :

: 100 %

-40 °C
25 °C

: 100 C

Output voltage
Output ripple and noise voltage
i
12 16 20 24 28 32 36 40

Input voltage (V)

TDK-Lambda

300

200

100

Output ripple and noise voltage (mV)

T-7



(3) ANy, #ha & It
Input current and Efficiency vs. Output current

Conditions Vin :
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(3) ATJE, #hE b )b

Input current and Efficiency vs. Output current Conditions Vin : 144 VDC ———-
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(4) 20 ik A Sy IE
Efficiency vs. Input voltage Conditions Io : 50 % ——
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(4) Zh= *F ANJEE
Efficiency vs. Input voltage Conditions Io : 50 % ———-
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(5) shs kf N— AT L— MRJE
Conditions Vin : 24 VDC

Efficiency vs. Base-plate temperature
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Conditions Vin : 24 VDC
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(6) LHEh, {51k E AR

Start and Stop voltage characteristics

) X AL
Output voltage vs. Input voltage
Conditions o : 100 %
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(6) B, 45 Ik ERE

Start and Stop voltage characteristics

Output voltage (V)

HERE X AJJEE ANIVET X ANJ1EE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions Io : 100 % Conditions Io : 100 %
Tbp: 25°C Top: 25°<C
24V | [ 24V |
30 12 |
| L
Input voltage range ——> 0 Input voltage range :_9
|
NN |
24 I \ |
18 | =z '
| 5 '
| g 6 ;
| o
12 { T | 24 ! T |
] E |
|
|
6 . 2 :
|
I !
0 : 0
8 9 10 11 12 13 14 15 16 8 9 10 11 12 13 14 15 16

Input voltage (V) Input voltage (V)

TDK-Lambda T-15



2.2 FFEEEE ) Rt

Standby power characteristics

CN100A24-*

Condition Tbp : 25 C
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2.2 TR 1R
Standby power characteristics Condition Tbp : 25 C
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23 RV 7 NERE

Warm up voltage drift characteristics Conditions Vin : 24 VDC
Io : 100 %
Ta: 25°C
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23 8E U 7 Mk

Warm up voltage drift characteristics Conditions Vin : 24 VDC
Io : 100 %
Ta: 25C
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2.4 it T i PR A AR

Over current protection (OCP) characteristics
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N—2 7 L— MRS
Base-plate temperature dependence
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2.4 R IRE R

Over current protection (OCP) characteristics

AR NR— 27 L— MR
Input voltage dependence Base-plate temperature dependence
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2.5 R PRAERFE

Over voltage protection (OVP) characteristics

Conditions
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TDK-Lambda
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Vin :24 VDC
ITo : 0%
Tbp : 25°C
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2.5 R PRAERFE

Over voltage protection (OVP) characteristics Conditions Vin : 24 VDC
Io : 0%
Tbp : 25°C
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Output rise and fall characteristics

CN100A24-*

Conditions Vin :24 VDC
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Output rise and fall characteristics

CN100A24-*

Conditions Vin :24 VDC
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26 AN H B30 SEB TR KRk
Output rise and fall characteristics Conditions Vin :24 VDC
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26 HASLH B D SEH T30 ik

Output rise and fall characteristics Conditions Vin :24 VDC
Io :100%
Tbp : 25°C
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26 HIINEH ER D . SEBL I R (ON/OFF =2 > b 17— L)

Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin :24 VDC
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26 HOSEH EAZD [ SEH RS0 KRE (ON/OFF = b i — L IRE)
Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin :24 VDC
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2,6 HIISEH B3 SEB T2 K54 (ON/OFF =2 |k 12— /LIE)
Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin :24 VDC
Io :100 %
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26 WAL H B SRS D K5 (ON/OFF = ki — L IRF)
Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin :24 VDC
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2.7 HIEINE (AWEE) Rt
Dynamic load response characteristics Conditions Vin : 24 VDC
Tbp : 25°C
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Load current tr = tf = 100us
Io 50% & 100% =1kHz
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2.7 HIEINE (AWEE) Rt
Dynamic load response characteristics Conditions Vin : 24 VDC
Tbp : 25°C

24V

Load current tr = tf = 100us
Io 50% & 100% =1kHz
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2.8 ANY—En (RAER) Frik

Inrush current characteristics Conditions Vin :24 VDC
Io :100 %
Tbp : 25°C
5V
Iin —
GND —
Vin —_— _/-—
GND —
Iin:200A/DIV Vin:20V/DIV
20us/DIV

TDK-Lambda T-34



29V » T - A XY
Output ripple and noise waveform

5V

Conditions

::H{:

20mV/DIV

1us/DIV

12V

:](

1 us/DIV

TDK-Lambda

CN100A24-*

Vin :24 VDC
Io :100%
Tbp : 25°C

T-35



29V » T - A XY
Output ripple and noise waveform

24V

Conditions

1us/DIV

TDK-Lambda

CN100A24-*

Vin :24 VDC
Io :100%
Tbp : 25°C

T-36



2.10 EMIF#E
Electro-Magnetic Interference characteristics
(a) MET I EBE (IR A X)

Conducted Emission Noise

5V

CN100A24-*

Conditions Vin :24 VDC
ITo :100 %
Tbp: 25°C

+Vin

[dB(u )]

90

80

70

60

50

Level

40

30

20

10

o O

=TT T T T

<= VCCI classA

QP Limit

<= VCClI classA
AV Limit

TT T T[T T T T[T I T T[T T T TTT

0.50

1.00 5.00 10.00 30.00
Frequency [MHz]

-Vin

[dB(n V)]
0 —

Level

30 F

10 F

< VCCI classA

QP Limit

50 F

< VCClI classA
AV Limit

40 |

20 F

0.50

1.00 5.00 10.00 30.00

Frequency [(MHz]

EN55011-A, EN55032-A, FCC Part.15 Subpart.B ClassAD [RSHEIZ, VCCI ClassA D[R SHE &R
Limit of EN55011-A, EN55032-A and FCC Part.15 Subpart.B ClassA are same as its VCCI ClassA.

TDK-Lambda T-37



CN100A24-%
2.10 EMI%5E:

Electro-Magnetic Interference characteristics
(a) MET I EBE (IR A X)

Conducted Emission Noise Conditions Vin :24 VDC
ITo :100 %
Tbp: 25°C
12V +Vin
[dB( )]
N —
80 E
{0 S S S e : < VCCI classA
: . . . o | | H e H QPlelt
60 < VCCI classA
o AV Limit
_ 50—
P
— 40| n
30 4
o |
20 —
10 f
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
-Vin
[dB( V)]
€0 - HE
80 L | =
(] SR S e N S S ? ~ VCCclassA
i' H 4 H H oo H QPlelt
60 < VCCI classA
Fo AV Limit
B0
2 o
@ C H
—~ 40 F n
30 N :
20 i
10 F
0 C H H H HE-E - H H H HE - H
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]

EN55011-A, EN55032-A, FCC Part.15 Subpart.B ClassAD [RSHEIZ, VCCI ClassA D[R SHE &R
Limit of EN55011-A, EN55032-A and FCC Part.15 Subpart.B ClassA are same as its VCCI ClassA.
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CN100A24-%
2.10 EMI%5E:

Electro-Magnetic Interference characteristics
(a) MET I EBE (IR A X)

Conducted Emission Noise Conditions Vin :24 VDC
ITo :100 %
Tbp: 25°C
24V +Vin
[dB( 1 W)]
E Do
80 |
70 f——1 1 T S S : < VCCIclassA
: - | H H [ T T | i QPlelt
&0 N < VCCI classA
r AV Limit
_ 50 F
g F
5 L
40 F
30 |
20
10
of P .
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
-Vin
[dB( V)]
90—
80
() SIS S o N — ? < VCCIclassA
i i S A : QP Limit
60 E <= VCClI classA
u P AV Limit
_ BOF ——
: T
o ; i
o gt R
20 F : HEE A A . i
10
0 C H H H H HE H H H I H
0.15 0.50 1.00 E.00 10.00 30.00
Frequency [MHz]

EN55011-A, EN55032-A, FCC Part.15 Subpart.B ClassAD [RSHEIZ, VCCI ClassA D[R SHE &R
Limit of EN55011-A, EN55032-A and FCC Part.15 Subpart.B ClassA are same as its VCCI ClassA.
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2.10 EMIF#E
Electro-Magnetic Interference characteristics
(b) MEF ML (/A X)

Radiated Emission Noise

S5V

HORIZONTAL

Conditions

[dB( » W/ m)]
70

TT T

60

50

40

Level

30

20

=

30.0 50.0 100.0

Frequency

200.0 300.0
[MHz]

VERTICAL

[dB(  V/m)]
70

60 |

50 F

40 |

Level

30 f

20 |

10 |

30.0 50.0 100.0

Frequency

200.0 300.0
[MHz]

CN100A24-*

Vin :24 VDC
ITo :100 %
Tbp: 25°C

«— VCCIclassA
QP Limit
(Distance: 3m)

« VCClI classA
QP Limit
(Distance: 3m)

EN55011-A, EN55032-AD[RFHEIE, VCCI ClassAD[RFAEL[FE LT
Limit of EN55011-A, EN55032-A are same as its VCCI ClassA.

TDK-Lambda
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2.10 EMIF#E
Electro-Magnetic Interference characteristics
(b) MEF ML (/A X)

Radiated Emission Noise Conditions

12V

HORIZONTAL

[dB( & V/m)]
70

60

50

40

Level

30

20

10 |

30.0 50.0 100.0 200.0 300.0
Frequency [MHz]

VERTICAL

[dB( p V/m)]
70 [

60 |

50 F

40 f

Level

30 f

20 f

10 |

30.0 50.0 100.0 200.0 300.0
Frequency [MHz]

CN100A24-*

Vin :24 VDC
ITo :100 %
Tbp: 25°C

«— VCCIclassA
QP Limit
(Distance: 3m)

« VCClI classA
QP Limit
(Distance: 3m)

EN55011-A, EN55032-AD[ESE L, VCCI ClassAD R FE LRI T

Limit of EN55011-A, EN55032-A are same as its VCCI ClassA.

TDK-Lambda
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CN100A24-%
2.10 EMI%5E:

Electro-Magnetic Interference characteristics

(b) HEF BRI (B A X)

Radiated Emission Noise Conditions Vin :24 VDC
ITo :100 %
Tbp: 25°C
24V HORIZONTAL
[dB( 1/ m)]
70 [
60 |

: : : T : «— VCCI classA
e | QP Limit
50 F I ; N : (Distance: 3m)

40 f

Level

30 |

20:

10 F

30.0 50.0 100.0 200.0 300.0
Frequency [MHz]

VERTICAL

[dB( 12 V/m)]
70

60 |

‘ ! ; P : «— VCCIclassA
L : R 1 QP Limit
S0 F ; : —— ‘ (Distance: 3m)

Lewvel

10 |

30.0 50.0 100.0 200.0 300.0
Frequency [MHz]

EN55011-A, EN55032-AD[RFHEIE, VCCI ClassAD[RFAEL[FE LT
Limit of EN55011-A, EN55032-A are same as its VCCI ClassA.
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