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1. JIEH5EE Evaluation Method

1-1.

HI7EE]E  Measurement Circuits

(D) WRIE . FPREEBEIRME, BE N Y 7 MRrtE. T ORI
Steady state, Standby power, Warm up voltage drift and Other characteristics
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CCG6-24-xxD have the same Inrush current characteristics as CCG10-24-05S data.

QWA Y w7 A XEHE, I Output ripple and noise voltage and waveform

Fuse { 2 5

Controlled temp. chamber

7(J> +Vin

| ¢ : 50mm

+Vout J‘

CCG6-24-xxD

) RC

COM ()<'

L1

§ Load

Oscilloscope

\.I) -Vin

Bandwidth: 100MHz

4A —
Vin
* ©
——
C1 : 4000uF
C2,C3 : 1uF
C4,C5 . 4700pF
RLLR2 : 50Q

Electrolytic Capacitor
Ceramic Capacitor
Ceramic Capacitor

TDK-Lambda

1.5m 50Q Cable
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CCG6-24-xxD

(4) EMI¥F%  Electro-Magnetic Interference characteristics
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C6)
_ Load
\f -Vin -Vout (l)
| |
I'Tcq
Cl : 50V  100uF Electrolytic Capacitor (ELXZ500ELL101MHI12D,Nippon Chemi-con)
C2 : 50V 10uF Ceramic Capacitor (C3216X7R1H106KT,TDK)
C3 : 2kV 1000pF Ceramic Capacitor (C3225X7S3D102K200A A, TDK)
C4 : 2kV  1000pF Ceramic Capacitor (C3225X7S3D102K200A A, TDK)
C5 : 25V 10uF Ceramic Capacitor (C3216X7R1E106KT,TDK)
C6 : 25V  10uF Ceramic Capacitor (C3216X7RI1E106KT,TDK)
L1 : 2A 10uH Normal Mode Choke Coil  (LQH5SBPN100MTOL,MURATA)
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1-2.

i I EFE SR List of equipment used

CCG6-24-xxD

EQUIPMENT USED MANUFACTURER MODEL NO.
1 DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL1740E / DL1740EL
2 DIGITAL MULTIMETER AGILENT 34970A
3 CURRENT PROBE YOKOGAWA ELECT. 701932
4 CURRENT PROBE AGILENT N2774A
5 SHUNT RESISTER YOKOGAWA ELECT. 2215
6 DYNAMIC DUMMY LOAD KIKUSUI PLZ-164WL
7 | CVCF NF ES10000S
8 DC POWER SUPPLY TDK-Lambda GENS80-9.5 / GENH80-9.5
9 DC POWER SUPPLY TAKASAGO EX-750H2
10 | CONTROLLED TEMP. CHAMBER ESPEC SU-261/ SU-262
11 EMI TEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESR3
12| PRE AMP. SONOMA 310N
13| AMN KIKUSUI KNW-242C
14 | ANTENNA SCHWARZBECK BBA9106/VHA9103
15| ANTENNA SCHWARZBECK UHALP9107
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2. ¥t —& Characteristics

2-1. FFfE Steady state characteristics

(1) AJy-Efuf-JREEZHE Regulation - line and load, Temperature drift

CCG6-24-xxD

1. Regulation - line and load Condition Ta : 25°C
*+Vo
Io\ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 11.9743V | 11.9745V | 11.9739V | 11.9745V [ 0.6mV 0.005%
50%(0.125A) | 11.9779V | 11.9788V | 11.9768V | 11.9758V | 3.0mV 0.025%
100%(0.25A) | 11.9762V | 11.9784V | 11.9795V | 11.9783V | 3.3mV 0.027%
Load 3.6mV 4.3mV 5.6mV 3.8mV
regulation 0.030% | 0.036% | 0.047% | 0.032%
*=Vo
Io\ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% -11.9860V | -11.9867V [ -11.9875V | -11.9864V| 1.5mV 0.013%
50%(0.125A) | -11.9810V [ -11.9809V | -11.9831V | -11.9841V| 3.2mV 0.027%
100%(0.25A) [-11.9833V | -11.9817V | -11.9808V [ -11.9822V | 2.5mV 0.021%
Load 5.0mV 5.8mV 6.7mV 4.2mV
regulation 0.042% | 0.048% | 0.056% | 0.035%
*+Vo to Vo
Io\ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 23.9602V | 23.9612V | 23.9614V | 23.9609V | 1.2mV 0.005%
50%(0.125A) | 23.9590V [ 23.9597V | 23.9599V | 23.9599V [ 0.9mV 0.004%
100%(0.25A) | 23.9595V | 23.9601V | 23.9603V | 23.9605V | 1.0mV 0.004%
Load 1.2mV 1.5mV 1.5mV 1.0mV
regulation 0.005% | 0.006% | 0.006% | 0.004%
2. Temperature drift Conditions Vin : 24 VDC
Io : 100 %
Ta -40°C 25°C 80°C Temperature stability
+Vo 11.9195V [ 11.9795V | 11.9806V | 61.1mV [ 0.509%
-Vo -11.9188V | -11.9808V [ -11.9820V | 63.2mV | 0.527%
+Voto-Vo | 23.8383V | 23.9603V | 23.9627V | 124.4mV | 0.518%
3. Load Regulation - Unbalance load Condition Ta : 25°C
*+Vo (-lo : 100%)
+o\ Vin 9VDC 12VDC | 24VDC | 36VDC
20%(0.05A) | 12.0770V | 12.0683V | 12.0683V | 12.0624V
100%(0.25A) | 11.9775V | 11.9795V | 11.9795V | 11.9794V
Load 99.5mV | 88.8mV | 88.8mV [ 83.0mV
regulation 0.829% | 0.740% | 0.740% | 0.692%
*=Vo (+]o : 100%)
-lo\ Vin 9VDC 12VDC | 24VDC | 36VDC
20%(0.05A) | -12.0849V | -12.0774V | -12.0774V | -12.0800V
100%(0.25A) [-11.9839V | -11.9821V | -11.9821V | -11.9824V
Load 101.0mV | 95.3mV [ 95.3mV | 97.6mV
regulation 0.842% | 0.794% | 0.794% | 0.813%
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1. Regulation - line and load

Condition Ta :
*+Vo
Io\ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 15.0060V | 15.0048V | 14.9979V | 14.9962V | 9.8mV 0.065%
50%(0.1A) 15.0139V | 15.0141V | 15.0117V | 15.0113V [ 2.8mV 0.019%
100%(0.2A) | 15.0136V | 15.0142V | 15.0142V | 15.0127V | 1.5mV 0.010%
Load 7.9mV 9.4mV 16.3mV 16.5mV
regulation 0.053% | 0.063% | 0.109% | 0.110%
*=Vo
Io\ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% -15.0097V | -15.0114V | -15.0178V | -15.0198V| 10.1mV | 0.067%
50%(0.1A) [ -15.0027V | -15.0029V | -15.0045V | -15.0051V ] 2.4mV 0.016%
100%(0.2A) [ -15.0041V ] -15.0034V | -15.0029V | -15.0041V | 1.2mV 0.008%
Load 7.0mV 8.5mV 14.9mV 15.7mV
regulation 0.047% | 0.057% | 0.099% | 0.105%
*+Vo to —Vo
Io\ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 30.0157V | 30.0162V | 30.0157V | 30.0160V [ 0.5mV 0.002%
50%(0.1A) | 30.0166V | 30.0170V | 30.0162V | 30.0164V | 0.8mV 0.003%
100%(0.2A) | 30.0176V | 30.0176V | 30.0171V | 30.0168V | 0.8mV 0.003%
Load 1.9mV 1.4mV 1.4mV 0.8mV
regulation 0.006% | 0.005% | 0.005% | 0.003%
2. Temperature drift Conditions Vin :
Io :
Ta -40°C 25°C 80°C Temperature stability
+Vo 14.9429V | 15.0142V | 14.9919V | 71.3mV | 0.475%
-Vo -14.9285V | -15.0029V | -14.9833V| 74.4mV | 0.496%
+Voto-Vo [ 29.8714V | 30.0171V | 29.9752V | 145.7mV | 0.486%
3. Load Regulation - Unbalance load Condition Ta :
*+Vo (-lo : 100%)
+o\ Vin 9VDC 12VDC | 24VDC | 36VDC
20%(0.04A) | 15.1234V | 15.1124V | 15.1124V | 15.1067V
100%(0.2A) [ 15.0143V | 15.0147V | 15.0147V | 15.0136V
Load 109.1mV | 97.7mV [ 97.7mV | 93.1mV
regulation 0.727% | 0.651% | 0.651% | 0.621%
*=Vo (+]o : 100%)
-lo\ Vin 9VDC 12VDC | 24VDC | 36VDC
20%(0.04A) | -15.1140V | -15.1042V | -15.1042V | -15.1051V
100%(0.2A) [ -15.0043V ] -15.0032V | -15.0032V | -15.0037V
Load 109.7mV | 101.0mV | 101.0mV | 101.4mV
regulation 0.731% | 0.673% | 0.673% | 0.676%
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25 °C

24 VDC
100 %

25 °C
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CCG6-24-xxD
100 %

Io

Conditions

Output voltage and Output ripple and noise voltage vs. Input voltage
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CCG6-24-xxD
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CCG6-24-xxD

(3) AJ17EN-%h% %t i /1FEF  Input current and Efficiency vs. Output current
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CCG6-24-xxD

(4) #h=R xt AJ17EJE Efficiency vs. Input voltage
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CCG6-24-xxD

(5) EEhBEWr LR Start up and Drop out voltage characteristics

ATy *F AJEE

) xh AJJFEE

Input current vs. Input voltage

Output voltage vs. Input voltage

Io 100 %

Ta

Conditions

Io 100 %

Ta

Conditions

25 °C

25 °C

12V

%) S =N =) s o
— — [} S S (=]
(V) waxmod ndug

1 1 “ 1 1
' | ' | |
] | | | |
II*II IIIII === re==== FE===A===== T=====
i | ] | |
] | ] | |
IS OV R SN W S — ——
%u 1 1 1 1
| ni:::l:::_. ||||| [ oA
< i T T | I
— ] 1 ] 1 1
& - : . . . dooooo
< 1 ] ] T T
= 1 1 1 1 1
R S U N S A S
= i i i i i
wl ] | ] | |
g-4---- qm———— Fm———— ————- e qm————
—_ L | 1 1 1
...... g ——
| = £ = = .
] ] I ] I h
||||| Ll
] ] T i | T
1 1 1 1 1 1
1 1 1 1 1 1
IIIIII L e s N
] d i i i i
] ] | ] | |
] ] I ] I I
[ <t (=} Nl o =] < (==}
[o\] [o\] o — —

(A) 93eyoa dinQ

10

10

Input voltage (V)

Input voltage (V)

+15V

) ~ =N © “ S
— — (=] (=] (=] (=]
(V) uanmo induy

1 1 “ “
u--- ...... To---- e e EEEEEEE
e-l.-lT-lT-|"I-lT-|
1 1 1 1
) | i i i
) : : :
[ a.|||||||A.|_ |||||| [ T Tt T T
= 1 1 1 1
o | i i i
| %.III IIIIII 1 1 ] III|_— IIIIII
= 1 1 1 1
RECSU O (I —mmm o .
= i i i i
2, i i i i
= H - i i
i i i i ]
IIIIIII (o e e By H
R "|||||||_ |||||| R _|||||||_w||||
1 1 1 1 1
1 1 1 1 1
||||||| R
O (= < [ (] el (=]
o o o — —

(A) 93eyoa ding

10

10

Input voltage (V)

Input voltage (V)

12/24

TDK-Lambda



CCG6-24-xxD

FiR% T 5 Standby power characteristics

2-2.
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CCG6-24-xxD

RUZ Mg Warm up voltage drift characteristics

1H

2-3.

24 VDC
100 %

Vin

Conditions

To
Ta

25 °C

12V

[

T U
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0.3

0.2

2
S

(%) yup a3ejoa ndinQ

Time (hours)

+15V

0.4
0.3

<
S

(%) yup adeyoa ndinQ

Time (hours)
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CCG6-24-xxD

EH5PE Over current protection (OCP) characteristics

A

S L A
AL

2-4.

JE PR A A

Ambient temperature dependence

Input voltage dependence
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CCG6-24-xxD
2-5. WSS EA0 LG AR Output rise and fall characteristics

Conditions Vin : 24 VDC
Io : 0 %
Ta : 25°C

+Vo =

GND ->|

Vo=

Vo>

GND =>|

Vm: 10V/DIV +Vo,-Vo: 10V/DIV Vm: 10V/DIV +Vo, -Vo: 10V/DIV
10ms/DIV 1s/DIV

+Vo =
GND —>|
-Vo =
Vo>
GND -
Vm: 10V/DIV +Vo, -Vo: 10V/DIV Vm: 10V/DIV +Vo, -Vo: 10V/DIV
10ms/DIV 1s/DIV
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CCG6-24-xxD
2-5. WSS EA0 LG AR Output rise and fall characteristics

Conditions Vin : 24 VDC
To : 100 %
Ta : 25°C

+Vo =

GND ->|

Vo=

Vo>

GND =>|

Vm: 10V/DIV +Vo,-Vo: 10V/DIV Vm: 10V/DIV +Vo, -Vo: 10V/DIV
10ms/DIV 1lms/DIV

+Vo =
GND —>|
Vo =>
Vo>
GND -
Vm: 10V/DIV +Vo, -Vo: 10V/DIV Vm: 10V/DIV +Vo, -Vo: 10V/DIV
10ms/DIV 1ms/DIV

TDK-Lambda 17/24



CCG6-24-xxD

25 AN L0 3EE FASERE (U —hON/OFF= ki — LI
Output rise and fall characteristics with REMOTE ON/OFF CONTROL

Conditions Vin : 24 VDC
Io : 0 %
Ta : 25°C

+Vo =

GND ->|

Vo=

Vre : 5SVDIV +Vo,-Vo: 10V/DIV Vge : SVDIV +Vo, -Vo: 10V/DIV
10ms/DIV 1s/DIV

+Vo =

GND —>|

-Vo =

el e

Vre : 3V/DIV +Vo, -Vo: 10V/DIV Vg : SVDIV +Vo, -Vo: 10V/DIV
10ms/DIV 1s/DIV

TDK-Lambda 18/24



CCG6-24-xxD

25 AN L0 3EE FASERE (U —hON/OFF= ki — LI
Output rise and fall characteristics with REMOTE ON/OFF CONTROL

Conditions Vin : 24 VDC
To : 100 %
Ta : 25°C

+Vo =

GND ->|

Vo=

Vre : 5SVDIV +Vo,-Vo: 10V/DIV Vge : SVDIV +Vo, -Vo: 10V/DIV
10ms/DIV 1lms/DIV

+Vo =
GND —>| -
-Vo =
T | | S e e e
Vre : 3V/DIV +Vo, -Vo: 10V/DIV Vg : SVDIV +Vo, -Vo: 10V/DIV
10ms/DIV 1ms/DIV

TDK-Lambda 19/24



CCG6-24-xxD

2-6. EIEINE (ARAZ) FE Dynamic load response characteristics

Conditions Vin : 24 VDC
Ta : 25°C

Load current tr =tf = 100ps
To: 50% < 100% f=1kHz

+Voto-Vo=2>{ [

+Voto COM —>|

~Voto COM —>| |- . T

TIo—2| |

GND -

To: 200mA/DIV
+Voto-Vo, +Vo to COM, -Voto COM : 1V/DIV
200ps/DIV

Load curent tr =tf = 100us
To: 50% < 100% f=1kHz

+Voto-Vo=>| [

+Voto COM —>|

Voto COM —3{ -7 e

GND —>|

Io: 200mA/DIV
+Voto -Vo, +Vo to COM, -Vo to COM : 1V/DIV
200pus/DIV

TDK-Lambda 20/24



CCG6-24-xxD

2-7. ANV —UFEIR (ENEWR) M Inrush current characteristics

Conditions Vin : 24 VDC
To : 100 %
Ta : 25°C

[ CCG10-24-05S ]

Im >

GND -

Vo>

GND ->|

Vin: 20V/DIV Im : SA/DIV
Time : 20ps/DIV

CCG6-24-xxDD A J)H— AT CCG10-24-058 & A% T,
CCG6-24-xxD have the same Inrush current characteristics as CCG10-24-05S data.
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CCG6-24-xxD
2-8. ATV AXHE Output ripple and noise waveform

Conditions Vin : 24 VDC
To : 100 %
Ta : 25°C

+Voto-Vo =

+Voto COM —2|

-Voto COM =>

+Vo to -Vo, +Vo to COM, -Vo to COM : 20mV/DIV
2us/DIV

+Voto-Vo=>| |

+VotoCOM —>| |

+Vo to -Vo, +Vo to COM, -Vo to COM : 20mV/DIV
2us/DIV
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CCG6-24-xxD

EMI¥F%  Electro-Magnetic Interference characteristics

2-9.

(a) HMEF v 7B (JFI® /A X) Conducted Emission Noise

24 VDC
100 %

Vin
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25 °C
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Indication is QP values.

7N

*
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CCG6-24-xxD

EMI¥F%  Electro-Magnetic Interference characteristics

2-9.

(b) MEFEIRIEE (85 /1 X) Radiated Emission Noise

24 VDC
100 %
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Conditions
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Ta

25 °C
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