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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

CCG10-24-xxD

Current Probe

; ) +Vin +Vout (J"\

4A —
CCG10-24-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
CCG10-24-05S
24VDC| Cll+
- I/ ) RC TRM O § Load

CCG10-24-xxDD AT Y — VHEFAHEILCCG10-24-058 & [/ T,

-Vin

-Vout T

CCG10-24-xxD have the same Inrush current characteristics as CCG10-24-05S 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‘

CCG10-24-xxD

) RC

COM ()<'

L1

§ Load

Oscilloscope

\.I) -Vin

Bandwidth: 100MHz

4A —
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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Cl1
C2
C3
C4
C5
Co6
L1

(4) EMI¥#%  Electro-Magnetic Interference characteristics
(a) M i 7- 8B E (JFE /1 X) Conducted Emission Noise

CCG10-24-xxD

AR .
7] LR DUT.  TASR
+ Aluminum Plate N »
(| AMN S00/S0uH \ l R
\ | _D=40cm Vertical Ground

] S \ /+ — ] |-—

N | Reference Plane

EMI Test Receiver |4 ' A (2m*2m)
Spectrum Analyzer ,—/’ \
/ !
/ ~ N
/ BIR=—F | H = 80cm
1] Power Cord Stand
H—O
1]
1]
N | ¥ g
o —— L —
ANEE  Tir— [ = A omrcmE
Input Line Filter L it Metal Ground Plane
Earth

(b) M35 76 580 4 (I 5+ /1 X) Radiated Emission Noise

| D=3m | Beatidas
v D.U.T.
:: | I TR
? I EIRT— : * Aluminum Plate
1 Power Cord
EMI Test Receiver [/ T _\_A ! *
Spectrum Analyzer r/’ Ty I
Pre Amp. ] Antenna
+ / H =80 H
=olUcm
/ Stand | ey,
[ Turn table
/ v
]

o—1—— = L
ATER TN~ ; & B R HE =
Input Line Filter L4 Metal Ground Plane Bt

Earth
VCClI class A %57 7 V/r—3 a2 VCCI class A application system
| |
I T3
Fuse L1 ,I) J\
oONOoO— O +Vin +Vout O
4A s
CCG10-24-xxD — Load
24VDC Cll+ C2
- Yo —_— ORC COM O
C6)
_ Load
\f -Vin -Vout (l)
| |
I'Tcq
: 50V 100uF Electrolytic Capacitor (ELXZ500ELL101MHI12D,Nippon Chemi-con)
: 50V 10uF Ceramic Capacitor (C3216X7R1H106KT,TDK)
: 2kV 1000pF Ceramic Capacitor (C3225X7S3D102K200A A, TDK)
: 2kV 1000pF Ceramic Capacitor (C3225X7S3D102K200A A, TDK)
: 25V 10uF Ceramic Capacitor (C3216X7R1E106KT,TDK)
: 25V 10uF Ceramic Capacitor (C3216X7R1E106KT,TDK)
: 2A 10uH Normal Mode Choke Coil (LQHSBPN100OMTOL,MURATA)
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1-2.

i I EF% SR List of equipment used

CCG10-24-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. 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

CCG10-24-xxD

Condition Ta : 25°C
*+Vo
Io\ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 12.0105V | 12.0120V | 12.0129V | 12.0135V [ 3.0mV 0.025%
50%(0.21A) | 12.0118V | 12.0137V | 12.0124V | 12.0117V | 2.0mV 0.017%
100%(0.42A) | 12.0074V | 12.0125V | 12.0157V | 12.0151V | 8.3mV 0.069%
Load 4.4mV 1.7mV 3.3mV 3.4mV
regulation 0.037% | 0.014% | 0.028% | 0.028%
*=Vo
Io\ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% -12.0255V | -12.0258V | -12.0248V | -12.0239V| 1.9mV 0.016%
50%(0.21A) [-12.0228V | -12.0219V | -12.0232V | -12.0236V | 1.7mV 0.014%
100%(0.42A) [-12.0282V | -12.0240V | -12.0204V | -12.0213V] 7.8mV 0.065%
Load 5.4mV 3.9mV 4.4mV 2.6mV
regulation 0.045% | 0.032% | 0.037% | 0.022%
*+Vo to Vo
Io\ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 24.0360V | 24.0378V | 24.0376V | 24.0374V | 1.8mV 0.007%
50%(0.21A) | 24.0346V | 24.0357V | 24.0357V | 24.0353V | 1.1mV 0.005%
100%(0.42A) [ 24.0356V | 24.0365V | 24.0361V | 24.0364V | 0.9mV 0.004%
Load 1.4mV 2.1mV 1.9mV 2.1mV
regulation 0.006% | 0.009% | 0.008% | 0.009%
2. Temperature drift Conditions Vin : 24 VDC
Io : 100 %
Ta -40°C 25°C 60°C Temperature stability
+Vo 11.9588V | 12.0157V | 12.0106V | 56.9mV | 0.474%
-Vo -11.9619V | -12.0204V | -12.0168V | 58.5mV | 0.488%
+Voto-Vo | 23.9206V | 24.0361V | 24.0274V | 115.5mV | 0.481%
3. Load Regulation - Unbalance load Condition Ta : 25°C
*+Vo (-lo : 100%)
+o\ Vin 9VDC 12VDC | 24VDC | 36VDC
20%(0.084A) [ 12.1417V | 12.1304V | 12.1304V | 12.1253V
100%(0.42A) | 12.0097V | 12.0141V | 12.0141V | 12.0165V
Load 132.0mV | 116.3mV | 116.3mV | 108.8mV
regulation 1.100% | 0.969% | 0.969% | 0.907%
*=Vo (+]o : 100%)
-lo\ Vin 9VDC 12VDC | 24VDC | 36VDC
20%(0.084A) [-12.1635V | -12.1533V | -12.1533V | -12.1545V
100%(0.42A) | -12.0292V | -12.0244V | -12.0244V | -12.0219V
Load 134.3mV | 128.9mV [ 128.9mV | 132.6mV
regulation 1.119% 1.074% 1.074% 1.105%
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CCG10-24-xxD

1. Regulation - line and load Condition Ta : 25°C
*+Vo
Io\ Vin 9VDC 12VDC [ 24VDC [ 36VDC Line regulation
0% 14.9626V | 14.9620V | 14.9627V [ 14.9576V [ 5.1mV 0.034%
50%(0.17A) | 14.9713V | 14.9720V | 14.9704V | 14.9694V | 2.6mV 0.017%
100%(0.34A) | 14.9706V | 14.9725V [ 14.9733V [ 14.9722V [ 2.7mV 0.018%
Load 8.7mV 10.5mV_| 10.6mV_| 14.6mV
regulation 0.058% [ 0.070% | 0.071% [ 0.097%
-~Vo
Io\ Vin 9VDC 12VDC [ 24VDC [ 36VDC Line regulation
0% -14.9718V | -14.9732V | -14.9730V | -14.9777V | 5.9mV 0.039%
50%(0.17A) |-14.9617V|-14.9619V | -14.9643V [ -14.9641V | 2.6mV 0.017%
100%(0.34A) [-14.9629V [ -14.9620V [ -14.9607V | -14.9621V | 2.2mV 0.015%
Load 10.ImV_| 11.3mV_| 12.3mV_| 15.6mV
regulation 0.067% | 0.075% | 0.082% | 0.104%
*+Voto —Vo
Io\ Vin 9VDC 12VDC [ 24VDC [ 36VDC Line regulation
0% 29.9344V | 29.9353V | 29.9357V | 29.9353V | 1.3mV 0.004%
50%(0.17A) | 29.9330V | 29.9339V | 29.9347V | 29.9334V | 1.7mV 0.006%
100%(0.34A) | 29.9334V [ 29.9345V [ 29.9340V | 29.9343V [ 1.1mV 0.004%
Load 1.4mV 1.4mV 1.7mV 1.9mV
regulation 0.005% [ 0.005% | 0.006% | 0.006%
2. Temperature drift Conditions Vin : 24 VDC
Io : 100 %
Ta -40°C 25°C 65°C Temperature stability
+Vo 14.9073V [ 14.9733V [ 14.9602V | 66.0mV [ 0.440%
-Vo -14.8950V | -14.9607V | -14.9489V| 65.7mV_| 0.438%
+Voto-Vo | 29.8023V | 29.9340V | 29.9091V | 131.7mV | 0.439%
3. Load Regulation - Unbalance load Condition Ta : 25°C
*+Vo (-lo : 100%)
+lo\ Vin 9VDC 12VDC [ 24VDC [ 36VDC
20%(0.068A) | 15.0864V | 15.0776V | 15.0776V | 15.0726V
100%(0.34A) [ 14.9729V [ 14.9742V [ 14.9742V | 14.9730V
Load 113.5mV | 103.4mV | 103.4mV | 99.6mV
regulation 0.757% | 0.689% | 0.689% [ 0.664%
*—Vo (+]o : 100%)
-lo\ Vin 9VDC 12VDC [ 24VDC [ 36VDC
20%(0.068A) | -15.0792V | -15.0727V | -15.0727V [ -15.0755V
100%(0.34A) [-14.9631V [ -14.9619V [ -14.9619V | -14.9623V
Load 116.1mV | 110.8mV | 110.8mV | 113.2mV
regulation 0.774% | 0.739% | 0.739% | 0.755%
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CCG10-24-xxD

() WAEE- AT NI AXEE 5 ATJEE

Output voltage and Output ripple and noise voltage vs. Input voltage
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CCG10-24-xxD
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CCG10-24-xxD

(3) AJ17EN-%h% %t i /1FEF  Input current and Efficiency vs. Output current
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CCG10-24-xxD

(4) #h=R xt AJ17EJE Efficiency vs. Input voltage
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CCG10-24-xxD

(5) EEhBEWr LR Start up and Drop out voltage characteristics
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CCG10-24-xxD

FiR% T 5 Standby power characteristics

2-2.
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CCG10-24-xxD

RUZ Mg Warm up voltage drift characteristics

1H

2-3.
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CCG10-24-xxD

FERFME Over current protection (OCP) characteristics
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2-5.

+Vo =

CCG10-24-xxD

HASEH B30 -STB F2308E  Output rise and fall characteristics

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

Vo=

Vo>

GND =>|

Vm: 10V/DIV

+Vo, -Vo : 10V/DIV Vm: 10V/DIV

+Vo, -Vo : 10V/DIV

10ms/DIV

1s/DIV

+Vo =

GND —>|

-Vo =

Vm: 10V/DIV

+Vo, -Vo : 10V/DIV Vm: 10V/DIV

+Vo, -Vo : 10V/DIV

10ms/DIV

1s/DIV

TDK-Lambda

16/24



CCG10-24-xxD
2-5. WA H BBV SIETF0EHE  Output rise and fall characteristics

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

+Vo =

Vo=

Vo>

aND > —— —_—

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
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2-5.

CCG10-24-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=

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

Vre : 5SVDIV +Vo,-Vo: 10V/DIV

Vge : 5SVDIV +Vo, -Vo: 10V/DIV

10ms/DIV

1s/DIV

+Vo >

GND —>|

-Vo =

GND ->|

Vge : SV/DIV +Vo, -Vo : 10V/DIV

Vge : 5V/DIV +Vo, -Vo : 10V/DIV

10ms/DIV

1s/DIV

TDK-Lambda
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CCG10-24-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 =

sl =

Vre : 3V/DIV +Vo, -Vo: 10V/DIV Vg : SVDIV +Vo, -Vo: 10V/DIV
10ms/DIV 1ms/DIV
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CCG10-24-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| [T

+Voto COM —>|

~Voto COM —>| [ S R

GND > ; i : : :

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=>| [N

+Voto COM —>|

-Voto COM —>

Io: 200mA/DIV

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

TDK-Lambda 20/24



CCG10-24-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

CCG10-24-xxDD A J) ¥ — B FFEIE CCG10-24-058 & % T,
CCG10-24-xxD have the same Inrush current charactenstics as CCG10-24-05S data.
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CCG10-24-xxD

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

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

+Voto-Vo =

+Voto COM —2|

“VO10 COM | [ et ™ i e, i it i T i

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

+Voto-Vo =

+Voto COM —>|

-Voto COM =2

+Vo to -Vo, +Vo to COM, -Vo to COM : 20mV/DIV
2us/DIV
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CCG10-24-xxD

EMI¥F%  Electro-Magnetic Interference characteristics

2-9.

(a) HMEF v 7B (JFI® /A X) Conducted Emission Noise
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Indication is QP values.

7N

*
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CCG10-24-xxD

EMI¥F%  Electro-Magnetic Interference characteristics

2-9.

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