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CCG10-48-xxD

1. HIEH# Evaluation Method
1-1. JEEE Measurement Circuits
(1) FRRIE | FPRERE DR ME B R 7 MRFIE . 2 O RrE
Steady state, Standby power, Warm up voltage drift and Other characteristics

Controlled temp. chamber

Fuse ! 5 5 (L Current Probe
O +Vin +Vout <~

2.5A — |

CCG10-48-xxD ED d Load
Vin/|

* ® ?o RC COM ()<\|J
i Ej} Load
B — -Vin -Vout (I}/
/f Current Probe
) A1 — i (22 N f) 1/ Inrush current waveform
OO Current Probe +Vin +Vout (J.,
CCG10-48-05S
48VDC| Cl+
- 77 ) RC TRM O § Load
-Vin -Vout (r
CCG10-48-xxDD AN J)H— VBt A1 LCCG10-48-05S L[R5 T,
CCG10-48-xxD have the same Inrush current characteristics as CCG10-48-05S data.
Q) BV T N A XEIE, JH Output ripple and noise voltage and waveform
Controlled temp. chamber
| ¢ : 50mm
Fuse
40“—0’%7(]) +Vin +Vout J\ ' m
23 — i —
CCG10-48-xxD 2 z\:j) Load
40~ —_ oa
Vin é——
53 ) > RC coM O=—
\~§
C}X E\:l) § Load
— ' \/—K"—— Oscilloscope
~]> -Vin -Vout <r - Bandwidth: 100MHz

1.5m 50Q Cable

Oscilloscope
Bandwidth: 100MHz

Cl : 4000uF Electrolytic Capacitor
C2,C3 : 1uF Ceramic Capacitor
C4,C5 . 4700pF Ceramic Capacitor
R1L,R2 : 50Q
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CCG10-48-xxD

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

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 TILVIMR
? 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
AR S et =
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
oNOoO— (I) +Vin +Vout J}
2.5A s
CCG10-48-xxD — Load
48VDC Cll+ C2
- Yo —_— ORC COM O
C6)
_ Load
\f -Vin -Vout (l)
| |
I'Tcq
Cl : 100V 39uF Electrolytic Capacitor (ELXV101ELL390MH20D,Nippon Chemi-con)
C2 : 100V 2.2uF Ceramic Capacitor (C3216X7S2A225KT, TDK)
C3 : 2kV 1000pF Ceramic Capacitor (C3225X7S3D102K200A A, TDK)
C4 : 2kV  1000pF Ceramic Capacitor (C3225X7S3D102K200A A, TDK)
C5 : 25V 10uF Ceramic Capacitor (C3216X7RI1E106KT,TDK)
C6 : 25V  10uF Ceramic Capacitor (C3216X7R1E106KT,TDK)
Ll : 14A 22uH Normal Mode Choke Coil (LQHSBPN220MTOL,MURATA)
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1-2.

i I EF% SR List of equipment used

CCG10-48-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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CCG10-48-xxD

2. ®#fE7—% Characteristics
2-1. HfFeME  Steady state characteristics
(1) AJJ-#fif-iiE 7258 Regulation - line and load, Temperature drift

+12V 1. Regulation - line and load Condition Ta : 25°C
-+Vo
Io\ Vin 18VDC 24VDC 48VDC 76VDC Line regulation
0% 12.0097V | 12.0227V | 12.0210V | 12.0189V | 13.0mV 0.108%

50%(0.21A) | 11.9780V | 11.9785V | 11.9767V | 11.9793V | 2.6mV 0.022%
100%(0.42A) | 11.9806V | 11.9797V | 11.9770V | 11.9756V | 5.0mV 0.042%
Load 31.7mV | 44.2mV | 44.3mV | 43.3mV
regulation 0.264% 0.368% 0.369% 0.361%

*=Vo
Io\ Vin 18VDC | 24VDC | 48VDC [ 76VDC Line regulation

0% -11.9870V | -11.9759V | -11.9782V | -11.9797V| 11.1mV | 0.093%

50%(0.21A) | -12.0169V | -12.0181V | -12.0209V | -12.0176V | 4.0mV 0.033%

100%(0.42A) | -12.0168V | -12.0184V | -12.0215V | -12.0221V| 5.3mV 0.044%

Load 29.9mV | 42.5mV | 43.3mV | 42.4mV

regulation 0.249% | 0.354% | 0.361% | 0.353%

*+Voto —Vo
Io\ Vin 18VDC 24VDC 48VDC 76VDC Line regulation
0% 23.9967V | 23.9986V | 23.9992V | 23.9986V | 2.5mV 0.010%

50%(0.21A) | 23.9948V | 23.9966V | 23.9975V | 23.9969V | 2.7mV 0.011%
100%(0.42A) [ 23.9973V | 23.9981V | 23.9985V | 23.9976V | 1.2mV 0.005%
Load 2.5mV 2.0mV 1.7mV 1.7mV
regulation 0.010% 0.008% 0.007% 0.007%

2. Temperature drift Conditions Vin : 48 VDC
Io : 100 %
Ta -40°C 25°C 60°C Temperature stability
+Vo 11.9064V | 11.9770V | 11.9861V | 79.7mV | 0.664%
-Vo -11.9471V | -12.0215V | -12.0323V| 85.2mV | 0.710%
+Voto-Vo | 23.8536V [ 23.9985V | 24.0184V | 164.8mV | 0.687%

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

- +Vo (-lo : 100%)
+lo\ Vin 18VDC [ 24VDC [ 48VDC [ 76VDC
20%(0.084A) | 12.1885V | 12.1634V | 12.1634V | 12.1465V
100%(0.42A) | 11.9834V | 11.9817V | 11.9817V | 11.9777V
Load 205.1mV | 181.7mV [ 181.7mV [ 168.8mV
regulation 1.709% 1.514% 1.514% 1.407%

“=Vo (+1o : 100%)
-I0\ Vin 18VDC | 24vDC | 48vDcC | 76vDC
20%(0.084A) | -12.2199V [ -12.1963V | -12.1963V | -12.1838V
100%(0.42A) [ -12.0189V | -12.0203V [ -12.0203V [ -12.0232V
Load 201.0mV | 176.0mV | 176.0mV | 160.6mV
regulation | 1.675% | 1.467% | 1.467% | 1.338%
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CCG10-48-xxD

+15V 1. Regulation - line and load Condition Ta : 25°C
-+Vo
Io\ Vin 18VDC | 24VDC | 48VDC 76VDC Line regulation
0% 14.9988V | 15.0022V | 15.0036V | 15.0027V [ 4.8mV 0.032%

50%(0.17A) | 14.9855V | 14.9874V | 14.9863V | 14.9857V | 1.9mV 0.013%
100%(0.34A) | 14.9797V | 14.9837V | 14.9886V | 14.9877V [ 8.9mV 0.059%
Load 19.ImV_| 18.5mV | 17.3mV_| 17.0mV
regulation 0.127% | 0.123% [ 0.115% | 0.113%

*=Vo
Io\ Vin 18VDC | 24VDC | 48VDC [ 76VDC Line regulation

0% -15.0001V | -14.9988V | -14.9975V | -14.9981V | 2.6mV 0.017%

50%(0.17A) | -15.0125V | -15.0115V | -15.0132V | -15.0141V| 2.6mV 0.017%

100%(0.34A) | -15.0193V | -15.0161V | -15.0114V | -15.0119V | 7.9mV 0.053%

Load 19.2mV | 17.3mV | 15.7mV | 16.0mV

regulation 0.128% | 0.115% | 0.105% | 0.107%

*+Voto —Vo
Io\ Vin 18VDC 24VDC 48VDC 76VDC Line regulation
0% 29.9988V | 30.0010V | 30.0011V | 30.0008V | 2.3mV 0.008%

50%(0.17A) | 29.9980V | 29.9989V | 29.9996V [ 29.9998V | 1.8mV 0.006%
100%(0.34A) [ 29.9990V | 29.9998V | 30.0000V | 29.9997V | 1.0mV 0.003%
Load 1.0mV 2.1mV 1.5mV 1.1mV
regulation 0.003% 0.007% 0.005% 0.004%

2. Temperature drift Conditions Vin : 48 VDC
Io : 100 %
Ta -40°C 25°C 65°C Temperature stability
+Vo 14.9167V | 14.9886V | 14.9780V | 71.9mV | 0.479%
-Vo -14.9365V | -15.0114V | -15.0039V| 74.9mV | 0.499%
+Voto-Vo | 29.8532V [ 30.0000V | 29.9820V [ 146.8mV | 0.489%

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

- +Vo (-lo : 100%)
+lo\ Vin 18VDC [ 24VDC [ 48VDC [ 76VDC
20%(0.068A) | 15.1660V | 15.1436V | 15.1436V [ 15.1299V
100%(0.34A) | 14.9821V | 14.9859V | 14.9859V [ 14.9890V
Load 183.9mV | 157.7mV | 157.7mV | 140.9mV
regulation 1.226% 1.051% 1.051% | 0.939%

-=Vo (+1o : 100%)
-10\ Vin 18VDC | 24vDC | 48vDC | 76vDC
20%(0.068A) | -15.1996V [ -15.1795V | -15.1795V | -15.1739v
100%(0.34A) [ -15.0208V | -15.0168V [ -15.0168V [ -15.0122V
Load 178.8mV | 162.7mV [ 162.7mV | 161.7mV
regulation | 1.192% | 1.085% | 1.085% | 1.078%
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() WAEE- AT NI AXEE 5 ATJEE

Output voltage and Output ripple and noise voltage vs. Input voltage
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Conditions
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CCG10-48-xxD

(3) AJ17EN-%h% %t i /1FEF  Input current and Efficiency vs. Output current
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CCG10-48-xxD

(4) #h=R xt AJ17EJE Efficiency vs. Input voltage
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CCG10-48-xxD

(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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CCG10-48-xxD

FiR% T 5 Standby power characteristics

2-2.

Ta 25 °C

Condition
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CCG10-48-xxD

RUZ Mg Warm up voltage drift characteristics

1H

2-3.

48 VDC
100 %
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Conditions
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CCG10-48-xxD

FERFME Over current protection (OCP) characteristics

A

S L A
ALt

2-4.

JE PR A A

Ambient temperature dependence

Input voltage dependence
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CCG10-48-xxD
2-5. WSS EA0 LG AR Output rise and fall characteristics

Conditions Vin : 48 VDC
Io : 0 %
Ta : 25°C

+Vo = { ;
GND —>| L
e e e ) I et T s S S o
Vo= | | e e
GND —>|

Vm: 20V/DIV +Vo,-Vo: 10V/DIV Vm : 20V/DIV +Vo, -Vo: 10V/DIV
10ms/DIV 1s/DIV

+Vo =>|
GND —>
Vo =
Vin > | T R
GND =¥ [l L
Vm: 20V/DIV +Vo, -Vo: 10V/DIV Vm: 20V/DIV +Vo, -Vo: 10V/DIV
10ms/DIV 1s/DIV
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CCG10-48-xxD
2-5. WA H BBV SIETF0EHE  Output rise and fall characteristics

Conditions Vin : 48 VDC
To : 100 %
Ta : 25°C

+Vo =

GND —>|

_VD—) PP

Vo >

GND —>|

Vm: 20V/DIV +Vo,-Vo: 10V/DIV Vm : 20V/DIV +Vo, -Vo: 10V/DIV
10ms/DIV 1lms/DIV

Vo> \ o
> : :
-Vo =
Vo>
GND -
Vm: 20V/DIV +Vo, -Vo: 10V/DIV Vm: 20V/DIV +Vo, -Vo: 10V/DIV
10ms/DIV 1ms/DIV
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2-5.

CCG10-48-xxD

IS H L2230 ST B F30ERE (VE—RMON/OFF=2 b — /L)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL

Conditions Vin : 48 VDC
Io : 0 %
Ta : 25°C

+Vo =>|
GND —>|

Vo>

Vpe >

GND —>

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

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

10ms/DIV

1s/DIV

+Vo >

GND —>|

Vo =>

Vpe >

GND ->|

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

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

10ms/DIV

1s/DIV
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2-5.

CCG10-48-xxD

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

Output rise and fall characteristics with REMOTE ON/OFF CONTROL

+Vo =2

GND —>

Vo>

Vee =

GND —>|

Conditions Vin : 48 VDC
To : 100 %
Ta : 25°C

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

Ve : SVDIV

+Vo, -Vo : 10V/DIV

10ms/DIV

1lms/DIV

+Vo >

GND —>|

-Vo =

Vpe >

GND ->|

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

Vge : 5V/DIV

+Vo, -Vo : 10V/DIV

10ms/DIV

1ms/DIV

TDK-Lambda
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CCG10-48-xxD

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

Conditions Vin : 48 VDC
Ta : 25°C

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

+Voto-Vo >

+Voto COM —>|

-Voto COM —>

Io : 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 —>|

Vot QOM 3| o

GND ->) : I

Io: 500mA/DIV
+Voto -Vo, +Vo to COM, -Vo to COM : 1V/DIV
200pus/DIV
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CCG10-48-xxD

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

Conditions Vin : 48 VDC
To : 100 %
Ta : 25°C

[ CCG10-48-05S |

Im >

GND —>|

V>

GND —>|

Vin: 50V/DIV Im : 2A/DIV
Time : 50ps/DIV

CCG10-48-xxD D A Jj 4 — PRI FFIEIT CCG10-48-058 & [ %5 T3,
CCG10-48-xxD have the same Inrush current charactenstics as CCG10-48-05S data.
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CCG10-48-xxD

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

Conditions Vin : 48 VDC
To : 100 %
Ta : 25°C

+Voto-Vo =

+Voto COM —2|

“Voto COM =3| [/~ sk NI LA ot

+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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CCG10-48-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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CCG10-48-xxD

EMI¥F%  Electro-Magnetic Interference characteristics

2-9.

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

48 VDC
100 %

Vin

Conditions

To
Ta

25 °C

VERTICAL

HORIZONTAL

12V

it (Distance:3m)
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A
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Indication is peak values.
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