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CCG10-12-xxS

1. JEFH¥E Evaluation Method

1-1.

Vin

12vDC|

HIEEE  Measurement Circuits

(1) §FpIE . FPRETEDARE, R R U T MR, T OMEE
Steady state, Standby power, Warm up voltage drift and Other characteristics
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CCG10-12-xxSD A )Y — VEHFFEIZCCG10-12-05S & R T,
CCG10-12-xxS have the same Inrush current characteristics as CCG10-12-05S data.

G)HAY v T A REE, I Output ripple and noise voltage and waveform
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C3
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(4) EMI¥#%  Electro-Magnetic Interference characteristics
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Ceramic Capacitor
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1-2.

i I EF% SR List of equipment used

CCG10-12-xxS

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
TDK-Lambda 5135




2. B —X&  Characteristics

2-1.

HiFFME  Steady state characteristics

(1) AJJ-#fif-iiE 7258 Regulation - line and load, Temperature drift

3.3V

12V

15V

Io\ Vin 4.5VDC 5VDC 12VDC 18VDC Line regulation
0% 3.3026V [ 3.3031V | 3.3027V | 3.3026V [ 0.5mV 0.015%
50% (1.3A) 3.3023V [ 3.3024V | 3.3024V | 3.3024V [ 0.1mV 0.003%
100% (2.6A) | 3.3024V | 3.3024V [ 3.3022V | 3.3021V | 0.3mV 0.009%
Load 0.3mV 0.7mV 0.5mV 0.5mV
regulation 0.009% | 0.021% | 0.015% | 0.015%
2. Temperature drift Conditions Vin :
Io :
Ta -40°C 25°C 65°C Temperature stability
Vo 3.2996V | 3.3022V | 3.3072V 7.6mV | 0.230%
1. Regulation - line and load Condition Ta :
Io\ Vin 4.5VDC 5VDC 12VDC 18VDC Line regulation
0% 4.9900V | 4.9907V | 4.9907V [ 4.9907V | 0.7mV 0.014%
50% (1A) 4.9900V | 4.9903V | 4.9905V [ 4.9906V | 0.6mV 0.012%
100% (2A) 4.9905V | 4.9906V | 4.9905V [ 4.9907V | 0.2mV 0.004%
Load 0.5mV 0.4mV 0.2mV 0.1mV
regulation 0.010% [ 0.008% | 0.004% | 0.002%
2. Temperature drift Conditions Vin :
Io :
Ta -40°C 25°C 65°C Temperature stability
Vo 4.9863V | 4.9905V | 4.9956V [ 9.3mV | 0.186%
1. Regulation - line and load Condition Ta :
Io\ Vin 4.5VDC 5VDC 12VDC 18VDC Line regulation
0% 12.0284V | 12.0297V | 12.0266V | 12.0266V [ 3.1mV 0.026%
50% (0.45A) | 12.0271V | 12.0278V | 12.0261V | 12.0255V | 2.3mV 0.019%
100% (0.9A) | 12.0282V | 12.0283V [ 12.0278V | 12.0272V | 1.ImV 0.009%
Load 1.3mV 1.9mV 1.7mV 1.7mV
regulation 0.011% | 0.016% | 0.014% | 0.014%
2. Temperature drift Conditions Vin :
Io :
Ta -40°C 25°C 65°C Temperature stability
Vo 12.0356V | 12.0278V | 12.0246V | 11.0mV | 0.092%
1. Regulation - line and load Condition Ta :
Io\ Vin 4.5VDC 5VDC 12VDC 18VDC Line regulation
0% 15.0716V | 15.0746V | 15.0711V | 15.0708V [ 3.8mV 0.025%
50% (0.35A) | 15.0725V | 15.0736V | 15.0727V | 15.0676V | 6.0mV 0.040%
100% (0.7A) | 15.0760V | 15.0765V [ 15.0744V | 15.0745V | 2.1mV 0.014%
Load 4.4mV 2.9mV 3.3mV 6.9mV
regulation 0.029% [ 0.019% | 0.022% | 0.046%
2. Temperature drift Conditions Vin :
Io :
Ta -40°C 25°C 70°C Temperature stability
Vo 15.0250V | 15.0744V | 15.0971V | 72.1mV | 0.481%

1. Regulation - line and load

Condition Ta :

TDK-Lambda
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25 °C

12 VDC
100 %

25 °C

12 VDC
100 %

25 °C

12 VDC
100 %

25°C

12 VDC
100 %
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CCG10-12-xxS
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Output voltage and Output ripple and noise voltage vs. Input voltage
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CCG10-12-xxS

() WAEE- AV TNV AXEE 5 ATJEE

Output voltage and Output ripple and noise voltage vs. Input voltage
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(3) AJ17EN-%h% %t i /1FEF  Input current and Efficiency vs. Output current
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CCG10-12-xxS

(3) AJ1FEfi %0 %I /17 F  Input current and Efficiency vs. Output current

4.5 VDC
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Conditions
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CCG10-12-xxS

(4) #h=R xt AJ17EJE Efficiency vs. Input voltage
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CCG10-12-xxS

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

ATy *F AJEE

B xr AJJFEE

Input current vs. Input voltage

Output voltage vs. Input voltage
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CCG10-12-xxS

(5) EEhBEWr LR Start up and Drop out voltage characteristics
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CCG10-12-xxS

FiR% T 5 Standby power characteristics

2-2.
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CCG10-12-xxS

R4 )5 Standby power characteristics

2-2.
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CCG10-12-xxS

RUZ Mg Warm up voltage drift characteristics

1H

2-3.
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CCG10-12-xxS

RUZ Mg Warm up voltage drift characteristics

1H

2-3.
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CCG10-12-xxS

FERFME Over current protection (OCP) characteristics
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CCG10-12-xxS

FERFME Over current protection (OCP) characteristics
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Input voltage dependence
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CCG10-12-xxS
2-5. WANEH EAYSEG AR Output rise and fall characteristics

Conditions Vin : 12 VDC
Io : 0 %
Ta : 25°C

3.3V

Vo—>

GND —>|
Vo>

GND =>|

Vi : 5V/DIV Vo: 1V/DIV Vm: 5V/DIV Vo: 1V/DIV
10ms/DIV 1s/DIV

Vm: 5V/DIV Vo:2V/DIV Vm: 5V/DIV Vo:2V/DIV
10ms/DIV 1s/DIV
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CCG10-12-xxS
2-5. WANEH EAYSEG AR Output rise and fall characteristics

Conditions Vin : 12 VDC
Io : 0 %
Ta : 25°C

12V

Vo=

GND —>|
Vo>

GND =>|

Vi : 5V/DIV Vo:5V/DIV Vm: 5V/DIV Vo:5V/DIV
10ms/DIV 1s/DIV

15V

GND =>|
Vo>

GND —>|

Vm: 5V/DIV Vo:5V/DIV Vm: 5V/DIV Vo:5V/DIV
10ms/DIV 1s/DIV

TDK-Lambda 22135



CCG10-12-xxS

2-5. WANEH EAYSEG AR Output rise and fall characteristics
Conditions Vin : 12 VDC
Io : 100 %
Ta : 25°C
3.3V
Vo>

GND —>|
Vo>

GND —>|

Vi : SV/DIV

Vo: IV/DIV

Vm: SV/DIV Vo: 1V/DIV

10ms/DIV

1lms/DIV

Vo=>

GND —>|
Vo>

GND —>|

Vi : 5V/DIV

Vo:2V/DIV

Vi : 5V/DIV Vo:2V/DIV

10ms/DIV

1ms/DIV
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CCG10-12-xxS
2-5. WANEH EAYSEG AR Output rise and fall characteristics

Conditions Vin : 12 VDC
To : 100 %
Ta : 25°C

12V

Vo=

GND —>|
Vo>

GND =>|

Vi : 5V/DIV Vo:5V/DIV Vm: 5V/DIV Vo:5V/DIV
10ms/DIV 1lms/DIV

15V

GND =>|
Vo>

GND —>|

Vm: 5V/DIV Vo:5V/DIV Vm: 5V/DIV Vo:5V/DIV
10ms/DIV 1ms/DIV
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CCG10-12-xxS

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

Conditions Vin : 12 VDC
Io : 0 %
Ta : 25°C

3.3V

Vo—>

GND =P fr——t— oo fo b e b,
VRC ot T T OO AT OO OO UL O O S
: H H H H H H H H l
GND 3| [
Vre : 5SVDIV Vo: IV/DIV Vge : SVDIV Vo: IV/DIV
10ms/DIV 1s/DIV

Vre : 3V/DIV Vo:2V/DIV Vg : SVDIV Vo:2V/DIV
10ms/DIV 1s/DIV
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CCG10-12-xxS

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

Conditions Vin : 12 VDC
Io : 0 %
Ta : 25°C

12V

Vo=

@ND | [

Ve 2 [—— i ; ; i : : ‘ f

SR N b

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

15V

Vo—>

GND =>|

Vre : 3V/DIV Vo:5V/DIV Vg : SVDIV Vo:5V/DIV
10ms/DIV 1s/DIV
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CCG10-12-xxS

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

Conditions Vin : 12 VDC
To : 100 %
Ta : 25°C

3.3V

Vo—>

GND —>|

Vie =) —

GND —>|

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

Vo=>

GND —>|

VRC -> : | : : : : :

GND | | b

Vre : 3V/DIV Vo:2V/DIV Vg : SVDIV Vo:2V/DIV
10ms/DIV 1ms/DIV
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CCG10-12-xxS

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

Conditions Vin : 12 VDC
To : 100 %
Ta : 25°C

12V

Vo=

GND —>|

Vie | [ ...... 1 ....... 1 i ............ = //H — : - “““““ : ...... 1

G NN S S WO s

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

15V

GND =>|

Vre : 3V/DIV Vo:5V/DIV Vg : SVDIV Vo:5V/DIV
10ms/DIV 1ms/DIV
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CCG10-12-xxS

2-6. EIEINE (ARAZ) FE Dynamic load response characteristics
Conditions Vin : 12 VDC
Ta 25 °C
3.3V
Load current tr = tf=100us Load current tr = tf' = 100us
To : 50% < 100% f=1kHz To : 50% < 100% f=1kHz

Vo =¥

To =¥

GND =¥

lo : 1A/DIV [

Vo :200mV/DIV

lo : 1A/DIV [

Vo :200mV/DIV

200us/DIV

200us/DIV

12V

15V

Io :50% < 100%

Load current tr = tf = 100us
f=1kHz

o : 50% © 100%

Load current tr = tf = 100us
f=1kHz

Vo =¥

To =¥

GND =¥

Io : 500mA/DIV [

Vo : 500mV/DIV

To : 500mA/DIV [

Vo : 500mV/DIV

200us/DIV

200us/DIV

TDK-Lambda
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CCG10-12-xxS

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

Conditions Vin : 12 VDC
To : 100 %
Ta : 25°C

[ CCG10-12-05S ]

Im —>|

GND -

Vo>

GND ->|

Vin: 10V/DIV Tin : SA/DIV
Time : 10ps/DIV

CCG10-12-xxSD A Jj ¥ — LA AR TE CCG10-12-058 & W% T3,
CCG10-12-xxS have the same Inrush current characteristics as CCG10-12-05S data.
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CCG10-12-xxS

2-8. AV v T A XPEHF Output ripple and noise waveform

Conditions Vin : 12 VDC
To : 100 %
Ta : 25°C

33V

Vo : 10mV/DIV Tmme : 2us/DIV Vo : 10mV/DIV Tmne : 2us/DIV

12V 15V

Vo :10mV/DIV Tmme : 2us/DIV Vo :10mV/DIV Tmne : 2us/DIV
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CCG10-12-xxS

EMI¥F%  Electro-Magnetic Interference characteristics

2-9.

(a) HMEF v 7B (JFI® /A X) Conducted Emission Noise
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CCG10-12-xxS

EMI¥F%  Electro-Magnetic Interference characteristics

2-9.

(a) HMEF v 7B (JFI® /A X) Conducted Emission Noise
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CCG10-12-xxS

EMI¥F%  Electro-Magnetic Interference characteristics

2-9.

(b) MEFEIRIEE (85 /1 X) Radiated Emission Noise
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CCG10-12-xxS

EMI¥F%  Electro-Magnetic Interference characteristics

2-9.

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