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1. HIZEFHE Evaluation Method

1-1. WE[EE Measurement Circuits
(1) BREFYE | FREEEE DRIk, R Y 7 M, O MR

Steady state, Standby power, Warm up voltage drift and Other characteristics
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Fuse { % 5
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(4) EMI%#E  Electro-Magnetic Interference characteristics
(a) MEF i ELE(J7iE /1 X) Conducted Emission Noise

CCG15-48-**D
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o DUT, TR
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(b) MEE TSR (@ /X)) Radiated Emission Noise
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5A ©
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- 7 CCG15-48-#*D - Load
COM O
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TDK-Lambda 4124



CCG15-48-**D

1-2. EARIEMKSS List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL1740 / DL1740E
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 TAKASAGO FK-200L / FK-600L
7 | CVCF TAKASAGO AA2000XG
8 | CVCF NF ES1000S / ES10000S
9 | DC POWER SUPPLY TDK-Lambda Z+100-8
10 [ CONTROLLED TEMP. CHAMBER ESPEC SU-261/ SU-641
11 | EMITEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI
12 | PRE AMP. SONOMA 310N
13 [ AMN KIKUSUI KNW-242C
14 [ ANTENNA SCHWARZBECK BBA9106/VHA9103
15 [ ANTENNA SCHWARZBECK UHALP9107
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CCG15-48-**D

2. BT —% Characteristics
2-1. ¥R Steady state characteristics

(1) AJ7+&fnf-IREEZ5H) Regulation - line and load, Temperature drift

1. Regulation - line and load Condition  Ta : 25 °C
*+Vo
Io \ Vin 18VDC 24VDC 48VDC 76VDC Line regulation
0% 12.061V 12.064V 12.079V 12.072V 18mV 0.150%
50% 12.046V 12.048V 12.049V 12.051V SmV 0.042%
100% 12.045V 12.047V 12.049V 12.049V 4mV 0.033%
Load 16mV 17mV 30mV 23mV
regulation | 0.133% 0.142% 0.250% 0.192%
*-Vo
Io\ Vin 18VDC 24VDC 48VDC 76VDC Line regulation
0% -12.068V | -12.070V | -12.058V [ -12.065V 12mV 0.100%
50% -12.077V | -12.079V | -12.079V [ -12.078V 2mV 0.017%
100% -12.076V | -12.076V | -12.076V | -12.077V ImV 0.008%
Load 9mV ImV 21mV 13mV
regulation | 0.075% 0.075% 0.175% 0.108%
*+Voto-Vo
Io\ Vin 18VDC 24VDC 48VDC 76VDC Line regulation
0% 24.129V 24.134V 24.136V 24.137V 8mV 0.067%
50% 24.123V 24.126V 24.128V 24.129V 6mV 0.050%
100% 24121V 24.124V 24125V 24.126V SmV 0.042%
Load 8SmV 10mV 11mV 11mV
regulation | 0.067% 0.083% 0.092% 0.092%
2. Temperature drift Conditions ~ Vin : 48 VDC
Io : 100 %
Ta _40°C 25°C 85°C Temperature stability
+Vo 12.034V 12.049V 12.071V 37mV 0.308%
-Vo -12.059V | -12.076V | -12.101V 42mV 0.350%
+Voto-Vo| 24.093V 24.125V 24.173V 80mV 0.667%
3. Load Regulation - Unbalance load Conditions Ta : 25 °C
*-lo : 100%
+Io \ Vin 18VDC 24VDC 48VDC 76VDC
20% 12.202V 12.202V 12.202V 12.200V
100% 12.069V 12.068V 12.068V 12.067V
Load 133mV 134mV 134mV 133mV
regulation 1.108% 1.117% 1.117% 1.108%
*+lo : 100%
-Io\ Vin 18VDC 24VDC 48VDC 76VDC
20% -12.196V | -12.199V | -12.200V [ -12.201V
100% -12.072V | -12.074V | -12.075V [ -12.075V
Load 124mV 125mV 125mV 126mV
regulation 1.033% 1.042% 1.042% 1.050%
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CCG15-48-**D

+15V 1. Regulation - line and load

Condition Ta : 25 °C
*+Vo
Io\ Vin 18VDC 24VDC 48VDC 76VDC Line regulation
0% 15.071V 15.076V 15.073V 15.083V 12mV 0.080%
50% 15.056V 15.057V 15.057V 15.055V 2mV 0.013%
100% 15.058V 15.055V 15.053V 15.050V 8mV 0.053%
Load 15mV 21mV 20mV 33mV
regulation 0.100% 0.140% 0.133% 0.220%
*-Vo
Io\ Vin 18VDC 24VDC 48VDC 76VDC Line regulation
0% -15.050V | -15.046V | -15.048V | -15.040V 10mV 0.067%
50% -15.063V | -15.065V | -15.064V | -15.062V 3mV 0.020%
100% -15.060V | -15.065V | -15.067V | -15.064V 7mV 0.047%
Load 13mV 19mV 19mV 24mV
regulation 0.087% 0.127% 0.127% 0.160%
*+Voto-Vo
Io\ Vin 18VDC 24VDC 48VDC 76VDC Line regulation
0% 30.120V 30.122V 30.121V 30.123V 3mV 0.020%
50% 30.119V 30.121V 30.121V 30.117V 4mV 0.027%
100% 30.118V 30.120V 30.120V 30.114V 6mV 0.040%
Load 2mV 2mV ImV 9ImV
regulation 0.013% 0.013% 0.007% 0.060%
2. Temperature drift Conditions ~ Vin : 48 VDC
Io : 100 %
Ta -40°C 25°C 85°C Temperature stability
+Vo 15.053V 15.053V 15.078V 25mV 0.167%
-Vo -15.070V | -15.067V | -15.092V 25mV 0.167%
+Voto-Vo| 30.123V 30.120V 30.170V 50mV 0.333%
3. Load Regulation - Unbalance load Conditions Ta : 25 °C
*-Io : 100%
+lo\ Vin 18VDC 24VDC 48VDC 76VDC
20% 15.211V 15.208V 15.208V 15.205V
100% 15.071V 15.067V 15.065V 15.062V
Load 140mV 141mV 143mV 143mV
regulation 0.933% 0.940% 0.953% 0.953%
*+lo : 100%
-lo\ Vin 18VDC 24VDC 48VDC 76VDC
20% -15.193V | -15.194V | -15.195V [ -15.194V
100% -15.071V | -15.076V | -15.079V [ -15.077V
Load 122mV 118mV 116mV 117mV
regulation | 0.813% 0.787% 0.773% 0.780%
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CCG15-48-**D
(@) HATBE- )7 /A REIE 5 ASBIE

Output voltage and Output ripple and noise voltage vs. Input voltage
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CCG15-48-**D

Conditions ITo : 100 %
Ta 40°C ===
25°C @ —-—
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CCG15-48-**D

(3) AJyEt-%h= %t H /&It Input current and Efficiency vs. Output current

Conditions  Vin : 18 VDC = ===
24 VDC — - —
438 VDC
76 VDC — — =

Ta 25 °C

1.5 100
Efficiency
° - — S = 90
ad ——— y — ol -, T
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Z 10 7/ 7 > 80~
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CCG15-48-**D

(4) %h¥ %t AJ17EJE Efficiency vs. Input voltage

Conditions Io : 50 % _-—— -
100 %
Ta 25 °C
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CCG15-48-**D
(5) HCEh-EWTEE 5 Start up and Drop out voltage characteristics

R X AJJEE AJJER x AJJEE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions lo 100 %
Ta 25 °C
28 1.5 —
Input voltage range > Input-voltage range =
24
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CCG15-48-**D

2-2.  FHEFE /IR Standby power characteristics

Conditions Ta : 25 °C
+12V
1.5
»
§ 1.0 /,4/
5 10:0% /
2
o)
2,
>\' —
e}
N \/ Remote Control: )F}/
/74//
i
—
0.0
10 20 30 40 50 60 70 80
Input voltage (V)
+15V
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§ 10 10:0%
5 //
8-' — /
2 -
g 03 Remote Control:OEE
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10 20 30 40 50 60 70 80

Input voltage (V)
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CCG15-48-**D

2-3.  #EERYZMREE Warm up voltage drift characteristics

Conditions Vin 48 VDC
o 100 %
Ta 25 °C

0.4

o
o

e
o

o
[\

Output voltege drift (%)

0 1 2 3 4 5 6 7 8

Time (hour)

0.4

o
o

Output voltege drift (%)
= =
o o

0 1 2 3 4 5 6 7 8

Time (hour)
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CCG15-48-**D

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

AT B ATE JE PRI B AR A7
Input voltage dependence Ambient temperature dependence
Conditions Vin 18 VDC = = = = Conditions Vin : 48 VDC
: 24 VDC =— - — Ta : -40°C = ===
48 VDC : 25 °C —_——
: 76 VDC — — - : 85 °C
Ta 25 °C
28 28
24— 24 |
v/ N7
> 20 '/, > 20 57
5 Ly 5 ¥
216 (/4 £ 16 .
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ey / 4 ey . 4
2 12 / 2 12 /
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8 / 8 ¢/
/// /
4 4 /
4/ |
! 4
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0 50 100 150 200 250 0 50 100 150 200 250
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30 30 = e
2/ 7
§ 25 Y/, ’; 25 4
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£ 20 /Y £ 20 4
2 /, S /
2 15 7% 2 15 /
E 7 E
) o /
10 10
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s |- /’ s /
y
0 0 |
0 50 100 150 200 250 0 50 100 150 200 250
Output current (%) Output current (%)
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CCG15-48-**D
2-5. WG B -NEHTANEHE  Output rise and fall characteristics

Conditions Vin 48 VDC
Io 0%
Ta 25 °C

© 4L Main3 250k ¥ B B B B B B CAd Moins 200k 3

+Vo —

GND —

-Vo —

Vin —

e I S U W T S W

Vin : 20V/DIV | +Vo, -Vo : 10V/DIV Vin : 20V/DIV | +Vo, -Vo : 10V/DIV
50ms/DIV 1s/DIV

© 4L Main3 250k ¥ B B B B B B CAd Moins 200k 3

+Vo —

GND —

-Vo —

Vin —

GND —

Vin : 20V/DIV | +Vo, -Vo : 10V/DIV Vin : 20V/DIV | +Vo, -Vo : 10V/DIV
50ms/DIV 1s/DIV
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CCG15-48-**D
2-5. WG B -NEHTANEHE  Output rise and fall characteristics

Conditions Vin 48 VDC
Io 100 %
Ta 25 °C

© 4L Main3 250k ¥ B B B B B B ©Ld Moin 250k 3

_________ |

+Vo —

GND —

-Vo —

Vin —

ao—f | S U W T R

Vin : 20V/DIV | +Vo, -Vo : 10V/DIV Vin : 20V/DIV +Vo, -Vo : 10V/DIV
50ms/DIV 10ms/DIV

© 4L Main3 250k ¥ B B B B B B ©Ld Moin 250k 3

_________ \
/

+Vo —

GND —

-Vo —

Vin —

GND —

Vin : 20V/DIV | +Vo, -Vo : 10V/DIV Vin : 20V/DIV +Vo, -Vo : 10V/DIV
50ms/DIV 10ms/DIV
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CCG15-48-**D

2-5.  WASEH B0 ST F0EHE (U —RON/OFF= ki — L IRF)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL

Conditions Vin 48 VDC
Io 0%
Ta 25 °C

: <L Muin_}ZDDk >>: << Muin_}?ﬂﬂk 3y
+Vo — : K : :
GND — (
Voo | e e ......... o ......... ..........
Ve — N R S R B L
GND — P ..............................

Vre : 5V/DIV | +Vo,-Vo : 10V/DIV Vrc : 5V/DIV | +Vo,-Vo : 10V/DIV
20ms/DIV 1s/DIV

4L Mains 200k ¥ B B B B B B CAd Moins 200k 3

+Vo —

GND —

-Vo —

Vrc —

GND —

Vre : 5V/DIV | +Vo,-Vo : 10V/DIV Vrc : 5V/DIV | +Vo,-Vo : 10V/DIV
20ms/DIV 1s/DIV
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CCG15-48-**D

2-5.  WASEH B0 ST F0EHE (U —RON/OFF= ki — L IRF)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL

Conditions Vin 48 VDC
lIo 100 %
Ta 25 °C

4L Mains 200k ¥ B B B B B B CAd Moins 200k 3

_________ ;

+Vo —

GND —

-Vo —

Vrc —

GND —

Vrc : 5V/DIV | +Vo, -Vo : 10V/DIV Vre : 5V/DIV +Vo,-Vo : 10V/DIV
20ms/DIV 10ms/DIV

4L Mains 200k ¥ B B B B B B CAd Moins 200k 3

+Vo —

GND —

-Vo —

Vie — 0% VR T N TR WO M S N NS W e o s
GND — I S N NS N S ( _______ i

Vrc : 5V/DIV | +Vo, -Vo : 10V/DIV Vre : 5V/DIV +Vo, -Vo : 10V/DIV
20ms/DIV 10ms/DIV
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CCG15-48-**D

2-6. IEJEINE (ARTAZ) FHE  Dynamic load response characteristics

=

Conditions Vin : 48 VDC
Ta 25°C
+12V
Load current tr =tf=100us Load current tr =tf=100us

o : 50% < 100% f=1kHz lo : 50% < 100% f=100Hz

<< Mainz 1M 3> << Mainz2M 3>

+Voto-Vo —

+Vo —

-Vo —

+lo, -lo —
GND — i . : . . : . : : . . :
+Vo to -Vo, +Vo, -Vo : 0.5V/DIV +Vo to -Vo, +Vo, -Vo : 0.5V/DIV
Io : 0.5A/DIV lo : 0.5A/DIV
200us/DIV 2ms/DIV

Load current tr =tf=100us Load current tr =tf=100us
lo : 50% < 100% f=1kHz lo : 50% < 100% f=100Hz

D44 MainzIM 3> <& Mainz2M 3>

+Vo to -Vo — [

+Vo —

-Vo —

+lo, -Io —
GND — : : , :
+Vo to -Vo, +Vo, -Vo : 0.5V/DIV +Vo to -Vo, +Vo, -Vo : 0.5V/DIV
Io : 0.5A/DIV lo : 0.5A/DIV
200us/DIV 2ms/DIV
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CCG15-48-**D

2-7. AJIY—UE (28 NEGL) $#ME  Inrush current characteristics

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

DL Mainz 1ok 3> 0

Iin —

GND —

Vin = [[eererressionmmannioennnnd

GND —

Vin : 50V/DIV | Tin : 100A/DIV
20us/DIV
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CCG15-48-**D

2-8. WAV vT I, JAXPH Output ripple and noise waveform

Conditions Vin 48 VDC
Io 100 %
Ta 25 °C

Ol MainEl0k rr ol

-Vo — [ . :

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

Ol MainEl0k rr ol

+Voto-Vo—

+Vo —

-Vo —

+Vo to -Vo, +Vo, -Vo : 20mV/DIV
2us/DIV
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2-9.

EMIF#4:  Electro-Magnetic Interference characteristics

(a) MEF UL (JFE /A X) Conducted Emission Noise

+Vin
90
80 VCCI ClassA QP Limit
70 S 1
VCCI ClassA AV Limit
—60 =
>
Ex s
&S0 |
= i
40 |
3 ] I
= i
30 V A e
20 [V OREY
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
+]15V
+Vin
90
80 VCCI ClassA QP Limit
70 - .
VCCI ClassA AV Limit
—60
>
Ex
750
=
§40
30 bpaaic I
20 ¥ WY
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]

CCG15-48-**D

Conditions  Vin 48 VDC
Io 100 %
Ta 25 °C
-Vin
90
80 VCCI ClassA QP Limit
70 A S S
VCCI ClassA AV Limit
—60 —
>
Ex
550
= 1
o 40
3
=
30 V
20 [VHEYY
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
90
30
70
—60
>
Ex
50
=
g 40
=
30 FNas— I i
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
23/24
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CCG15-48-**D

2-9. EMIF#4:  Electro-Magnetic Interference characteristics
(b) MEZFHEHRRE (HE4 /(X)) Radiated Emission Noise

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