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1. JIEH5EE Evaluation Method

1-1.

HIEEE  Measurement Circuits

(1) WRRPE . FPREEE DR ME. B N Y 7 MR T O
Steady state, Standby power, Warm up voltage drift and Other characteristics

Controlled temp. chamber

CCG10-12-xxD

Current Probe

; ) +Vin +Vout (J"\

8A — |
CCG10-12-xxD E |;| Load
Vin
* ® ?o RC CoM o<\|J
i Ej} Load
\\
-Vin -Vout (I}/
Current Probe
Q) AN —ER (B2 ANEHR) K Inrush current waveform
ogVe +Vin +Vout (L L%l
CCG10-12-05S
12VDC| Cll+
- I/ ) RC TRM O § Load

CCG10-12-xxDD A S ¥ — P E L PEILCCG10-12-058 & [A% T,

-Vin

-Vout T

CCG10-12-xxD have the same Inrush current characteristics as CCG10-12-05S data.

G MAHY w7 A XEHE, I Output ripple and noise voltage and waveform

Fuse { 2 5

Controlled temp. chamber

7(J> +Vin

| ¢ : 50mm

+Vout J‘

CCG10-12-xxD

) RC

COM ()<'

L1

§ Load

Oscilloscope

\.I) -Vin

Bandwidth: 100MHz

8A — |
Vin
* ©
——
C1 : 4000uF
C2,C3 : 1uF
C4,C5 . 4700pF
RL,LR2 : 50Q

Electrolytic Capacitor
Ceramic Capacitor
Ceramic Capacitor

TDK-Lambda

1.5m 50Q Cable

Oscilloscope
Bandwidth: 100MHz
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CCG10-12-xxD

(4) EMI¥F%  Electro-Magnetic Interference characteristics

(a) MEE b 7-EBJE ()RR /4 X) Conducted Emission Noise

AR -
. . D.UT. TR _
7 FHO RIS + Aluminum Plate
(] AMN S00Q/S0uH \ l | T YT
\ /+— D = 40cm Vertical Ground
¢ 4%@6\ | _ Reference Plane
EMI Test Receiver |4 p I TA (2m*2m)
Spectrum Analyzer ,—/’ \
/ }
1] \
] B —F | H=280cm
[ Power Cord Stand
=
1]
4 ? | Y A
l _I_. 3
o —— L -
ANEE  Tir— [ = A smrmE
Input Line Filter 1 i Metal Ground Plane
Earth
(b) HEEE5 58 B (HE ST /1 <) Radiated Emission Noise
| D=3m | B
7 < DUT }
o TR
? I EIRT—R : * Aluminum Plate
1 Power Cord
EMI Test Receiver [/ T _\ ' *
Spectrum Analyzer r/’ T I
Pre Amp. ] Antenna
+ / H =80 H
=olUcm
/ Stand | ey,
[ Turn table
/ v
1
o——T—— 7 b L
ANEBIR T4NH— ; & R R Hh =
Input Line Filter L Metal Ground Plane Bt
Earth
VCClI class A %57 7 Vr—3a VCClI class A application system
| |
I T3
Fuse L1 ,I) J\
o\ Oo— O +Vin +Vout O
8A s
CCG10-12-xxD — Load
12VDC Cll+ C2
L3 Yo —_— ORC COM O
C6)
_ Load
\f -Vin -Vout (l)
| |
I'Tcq
Cl : 25V 470uF Electrolytic Capacitor (ELXZ250ELLA71MJ16S,Nippon Chemi-con)
C2 : 50V  10uF Ceramic Capacitor (C3216X7R1H106KT,TDK)
C3 : 2kV  470pF Ceramic Capacitor (C3216X7S3D471K130A A, TDK)
C4 : 2kV  470pF Ceramic Capacitor (C3216X7S3D471K130A A, TDK)
C5 : 25V 10uF Ceramic Capacitor (C3216X7RI1E106KT,TDK)
C6 : 25V  10uF Ceramic Capacitor (C3216X7RI1E106KT,TDK)

Ll : 5A 15uH Normal Mode Choke Coil  (LQH5SBPNIRSNTOL,MURATA)
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1-2.

i I EF% SR List of equipment used

CCG10-12-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
TDK-Lambda 5/24




2. B —X&  Characteristics

2-1.

1. Regulation - line and load

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

CCG10-12-xxD

Condition Ta : 25°C
*+Vo
Io\ Vin 4.5VDC 5VDC 12VDC 18VDC Line regulation
0% 11.9995V | 11.9992V | 11.9940V | 11.9965V | 5.5mV 0.046%
50%(0.21A) | 12.0249V | 12.0242V | 12.0196V | 12.0184V | 6.5mV 0.054%
100%(0.42A) | 12.0362V | 12.0333V | 12.0230V | 12.0203V | 15.9mV | 0.132%
Load 36.7mV | 34.ImV | 29.0mV [ 23.8mV
regulation 0.306% | 0.284% | 0.242% | 0.198%
*=Vo
Io\ Vin 4.5VDC 5VDC 12VDC 18VDC Line regulation
0% -12.0042V | -12.0065V | -12.0120V | -12.0091V| 7.8mV 0.065%
50%(0.21A) [-11.9779V ] -11.9795V | -11.9852V [ -11.9864V | 8.5mV 0.071%
100%(0.42A) [-11.9687V [ -11.9721V [ -11.9827V [ -11.9854V| 16.7mV [ 0.139%
Load 35.5mV | 34.4mV | 29.3mV [ 23.7mV
regulation 0.296% | 0.287% | 0.244% | 0.197%
*+Vo to Vo
Io\ Vin 4.5VDC 5VDC 12VDC 18VDC Line regulation
0% 24.0037V | 24.0057V | 24.0060V | 24.0056V | 2.3mV 0.010%
50%(0.21A) | 24.0028V | 24.0037V | 24.0048V | 24.0048V | 2.0mV 0.008%
100%(0.42A) [ 24.0049V | 24.0054V | 24.0057V | 24.0057V | 0.8mV 0.003%
Load 2.1mV 2.0mV 1.2mV 0.9mV
regulation 0.009% [ 0.008% | 0.005% | 0.004%
2. Temperature drift Conditions Vin : 12 VDC
Io : 100 %
Ta -40°C 25°C 60°C Temperature stability
+Vo 11.9554V | 12.0230V | 12.0271V | 71.7mV | 0.598%
-Vo -11.9181V | -11.9827V | -11.9852V | 67.1mV | 0.559%
+Voto-Vo | 23.8736V | 24.0057V | 24.0123V | 138.7mV | 0.578%
3. Load Regulation - Unbalance load Condition Ta : 25°C
*+Vo (-lo : 100%)
+o\ Vin 4.5VDC 5VDC 12VDC 18VDC
20%(0.084A) | 12.1809V | 12.1732V | 12.1732V | 12.1535V
100%(0.42A) | 12.0387V | 12.0359V | 12.0359V | 12.0224V
Load 142.2mV | 137.3mV | 137.3mV | 131.1mV
regulation 1.185% 1.144% 1.144% 1.093%
*=Vo (+]o : 100%)
-lo\ Vin 4.5VDC 5VDC 12VDC 18VDC
20%(0.084A) [-12.1173V]-12.1133V | -12.1133V | -12.1128V
100%(0.42A) [ -11.9702V | -11.9736V | -11.9736V | -11.9861V
Load 147.1mV | 139.7mV | 139.7mV | 126.7mV
regulation 1.226% 1.164% 1.164% 1.056%
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CCG10-12-xxD

+15V 1. Regulation - line and load Condition Ta : 25°C
-+Vo
Io\ Vin 4.5VDC SVDC 12VDC 18VDC Line regulation
0% 15.0352V | 15.0344V | 15.0311V | 15.0288V [ 6.4mV 0.043%

50%(0.17A) | 15.0571V | 15.0575V | 15.0546V | 15.0541V [ 3.4mV 0.023%
100%(0.34A) | 15.0578V | 15.0582V | 15.0580V | 15.0555V [ 2.7mV 0.018%
Load 22.6mV_| 23.8mV_| 26.9mV_[ 26.7mV
regulation 0.151% [ 0.159% [ 0.179% | 0.178%

*=Vo
Io\ Vin 4.5VDC | 5VDC 12VDC [ 18VDC Line regulation

0% -15.0501V | -15.0510V | -15.0532V | -15.0556V | 5.5mV 0.037%

50%(0.17A) | -15.0281V | -15.0276V | -15.0300V | -15.0302V | 2.6mV 0.017%

100%(0.34A) | -15.0274V | -15.0266V | -15.0265V | -15.0277V| 1.2mV 0.008%

Load 22.7mV | 24.4mV | 26.7mV [ 27.9mV

regulation 0.151% | 0.163% | 0.178% | 0.186%

*+Voto —Vo
Io\ Vin 4.5VDC 5VDC 12VDC 18VDC Line regulation
0% 30.0853V | 30.0854V | 30.0843V | 30.0844V | 1.1mV 0.004%

50%(0.17A) | 30.0852V | 30.0851V | 30.0846V | 30.0843V | 0.9mV 0.003%
100%(0.34A) [ 30.0852V | 30.0849V | 30.0846V [ 30.0833V | 1.9mV 0.006%
Load 0.1mV 0.5mV 0.3mV 1.1mV
regulation 0.000% 0.002% 0.001% 0.004%

2. Temperature drift Conditions Vin : 12 VDC
Io : 100 %
Ta -40°C 25°C 60°C Temperature stability
+Vo 15.0051V | 15.0580V | 15.0221V | 52.9mV | 0.353%
-Vo -14.9740V | -15.0265V | -14.9903V| 52.5mV | 0.350%
+Voto-Vo | 29.9792V [ 30.0846V | 30.0124V | 105.4mV | 0.351%

3. Load Regulation - Unbalance load Condition Ta : 25°C

- +Vo (-lo : 100%)
+lo\ Vin 4.5VDC | 5VDC 12VDC [ 18VDC
20%(0.068A) | 15.1976V | 15.1911V | 15.1911V | 15.1787V
100%(0.34A) | 15.0577V | 15.0578V | 15.0578V [ 15.0556V
Load 139.9mV | 133.3mV | 133.3mV | 123.1mV
regulation 0.933% [ 0.889% | 0.889% | 0.821%

-=Vo (+1o : 100%)
-o\Vin | 45vDC | svbc | 12vbc [ 18vDC
20%(0.068A) | -15.1722V [ -15.1665V | -15.1665V | -15.1643V
100%(0.34A) [ -15.0258V | -15.0255V | -15.0255V [ -15.0259V
Load 146.4mV | 141.0mV [ 141.0mV | 138.4mV
regulation [ 0.976% | 0.940% | 0.940% [ 0.923%
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CCG10-12-xxD

() WAEE- AT NI AXEE 5 ATJEE

Output voltage and Output ripple and noise voltage vs. Input voltage
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CCG10-12-xxD
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CCG10-12-xxD

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

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

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

AJJdEf *F AJEE
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Output voltage vs. Input voltage
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CCG10-12-xxD

FiR% T 5 Standby power characteristics

2-2.
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CCG10-12-xxD

RUZ Mg Warm up voltage drift characteristics

1H

2-3.
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CCG10-12-xxD

EH5PE Over current protection (OCP) characteristics
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2-4.

JE PR A A

Ambient temperature dependence
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CCG10-12-xxD
2-5. WSS EA0 LG AR Output rise and fall characteristics

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

+Vo =

GND ->|

Vo=

Vo>

GND =>|

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

+Vo =

GND —>|

-Vo =

Vo>

GND ->|

Vm: 5V/DIV +Vo, -Vo: 10V/DIV Vm: 5V/DIV +Vo, -Vo: 10V/DIV
10ms/DIV 1s/DIV

TDK-Lambda 16/24



CCG10-12-xxD
2-5. WSS EA0 LG AR Output rise and fall characteristics

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

+Vo =

GND ->|

Vo=

Vo>

GND =>|

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

+Vo > \ .
> : :
-Vo =
Vo>
GND -
Vm: 5V/DIV +Vo, -Vo: 10V/DIV Vm: 5V/DIV +Vo, -Vo: 10V/DIV
10ms/DIV 1ms/DIV
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CCG10-12-xxD

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

+Vo=>

GND ->|

Vo=

VRC_) S

awaf| e

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

+Vo >

Vre : 3V/DIV +Vo, -Vo: 10V/DIV Vg : SVDIV +Vo, -Vo: 10V/DIV
10ms/DIV 1s/DIV
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2-5.

CCG10-12-xxD

IS H L2230 ST B F30ERE (VE—RMON/OFF=2 b — /L)

Output rise and fall characteristics with REMOTE ON/OFF CONTROL

+Vo=>
GND —>|

Vo=

Vie >

GND =>|

+Vo >

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

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

10ms/DIV

1ms/DIV

TDK-Lambda
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CCG10-12-xxD

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

Conditions Vin : 12 VDC
Ta : 25°C

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

+Voto-Vo=>| [

+Voto COM —>|

~Voto COM =>| [~ B — ,,,,,,
GND > A S .

To: 500mA/DIV
+Voto-Vo, +Vo to COM, -Voto COM : 1V/DIV
200ps/DIV

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

+Voto-Vo=>| [T

+Voto COM —>|

-Voto COM —>

o> -
GND | —

Io: 500mA/DIV
+Voto -Vo, +Vo to COM, -Vo to COM : 1V/DIV
200pus/DIV
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CCG10-12-xxD

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 Im : SA/DIV
Time : 10ps/DIV

CCG10-12-xxDD A J) ¥ — U FFEIE CCG10-12-058 & W% T3,
CCG10-12-xxD have the same Inrush current charactenstics as CCG10-12-05S data.
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CCG10-12-xxD

2-8. WAV NI AXFER Output ripple and noise waveform

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

+Voto-Vo =

+Voto COM —2|

Voto COM = ™G/ /™ T\ ™ Ny Nl

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

+Voto-Vo =

+Voto COM —>|

T P SN T NS WU, S g -
“Voto COM = ¥ Nl Nar™ T NN WA NAY TN AL TNA

+Vo to -Vo, +Vo to COM, -Vo to COM : 20mV/DIV
2us/DIV
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CCG10-12-xxD

EMI¥F%  Electro-Magnetic Interference characteristics

2-9.

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

EMI¥F%  Electro-Magnetic Interference characteristics

2-9.

(b) MEFEIRIEE (85 /1 X) Radiated Emission Noise
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25 °C
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