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CCGI1R5-24-xxS

1. JHIEFE Evaluation Method
1-1. JZFEEE Measurement Circuits
(1) BRFIE | R EE ST RFME. BERY 7 MM, F Ot

Steady state, Standby power, Warm up voltage drift and Other characteristics
Controlled temp. chamber

Wo&%%) +Vin +Vout (I)\ W

CCGI1R5-24-xxS

Vin

7+ ) ?o RC TRM O d gLoad

Current Probe

\\i/f -Vin -Vout T‘/

) A1 — &R (22 NER) E  Inrush current waveform

OO Current Probe +Vin +V0utJ"

CCGIR5-24-xxS
24vDC| Cl1

N
N+

) RC TRM O § Load

-Vin -Vout (r

3) HHV TN /A XEJE, B Output ripple and noise voltage and waveform

Controlled temp. chamber

|E:50mm

BN AN 4 )
+Vin +Vout

1.6A — \\
CCGIRS5-24-xxS ™
Vin C2
* ) > RC TRM O — § Load
L1
| —1
— /

-Vin -Vout
Oscilloscope

Bandwidth: 100MHz

1.5m 50Q Cable Rli

C3

Cl : 4000pF Electrolytic Capacitor
C2 : 1pF Ceramic Capacitor
C3 : 4700pF Ceramic Capacitor
Rl : 50Q
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CCGI1R5-24-xxS

(4) EMI%#%  Electro-Magnetic Interference characteristics
(a) MEF U+ B JE (J7i® /1 X) Conducted Emission Noise

Bt )
Pl e DUT. TS
1 AMN 500/50uH + Aluminum Plate
5 " \
\ | D=40cm
1] %Q&\ [ [
EMI Test Receiver '} L A
Spectrum Analyzer ¢’ \
/ f
] o . -
1 AR —R = H = 80cm
1] ° Power Cord Stand
[
]
T 5 [ 1Y Wi
o —— L .
ANER T [ = b s
Input Line Filter 1 et Metal Ground Plane
Earth
(b) ME35 5B 98 (5 4 /1 X)) Radiated Emission Noise
| D= 3m | Bt
v i | D.UT. A
[ TR
¢ I ERT—N I * Aluminum Plate
[ Power Cord ~a I *
EMI Test Receiver [ T _ I
Spectrum Analyzer :: Ty I
Pre Amp. v Antenna
v / .
# H=280cm Stand
& an (AL
[ Turn table
/ v
11
5 L — e —
(o] — —
AN 745— [ G 4 o
Input Line Filter L Metal Ground Plane Bt
Earth

VCCI class A Xfli~7 7’ V4 —3 3 VCCI class A application system

—0\0—44) +Vin

Fuse
1.6A
24VDC| Cl]
Cl : 50V 10yF
C2 : 2kV  1000pF
C3 : 25V 10pF

) RC

o

+Vout J}

CCGIRS5-24-xxS

TRM O

Gl
—_ § Load

Vin

-Vout (I}
| |

Ceramic Capacitor
Ceramic Capacitor
Ceramic Capacitor

ez

(C3216X7R1H106K, TDK)
(C4520X7R3D102K, TDK)
(C3216X7RI1E106K, TDK)

TDK-Lambda

T E P H A
Vertical Ground
Reference Plane

(2mx2m)
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1-2.

i FHRIE##s  List of equipment used

CCGI1R5-24-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 GENR80-9.5 / GENH®&0-9.5
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 5/35




2. ®M5—4& Characteristics

2-1.

##4FME  Steady state characteristics

CCGI1R5-24-xxS

(1) AJj-#faf-{RJEZE) Regulation - line and load, Temperature drift

3.3V

12V

15V

Io\ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 3.3048V | 3.3048V | 3.3048V | 3.3048V 0.0mV 0.000%
50% (0.2A) 3.3045V | 3.3046V | 3.3046V | 3.3046V 0.1mV 0.003%
100% (0.4A) | 3.3043V | 3.3043V [ 3.3043V | 3.3043V 0.0mV 0.000%
Load 0.5mV 0.5mV 0.5mV 0.5mV
regulation 0.015% 0.015% 0.015% 0.015%
2. Temperature drift Conditions Vin :
Io :
Ta -40°C 25°C 85°C Temperature stability
Vo 3.3095V | 3.3043V | 3.2996V 9.9mV | 0.300%
1. Regulation - line and load Condition Ta :
Io\ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 5.0013V | 5.0013V | 5.0013V | 5.0013V 0.0mV 0.000%
50% (0.15A) [ 5.0010V | 5.0011V [ 5.0012V | 5.0012V 0.2mV 0.004%
100% (0.3A) [ 5.0010V | 5.0011V [ 5.0011V | 5.0011V 0.1mV 0.002%
Load 0.3mV 0.2mV 0.2mV 0.2mV
regulation 0.006% 0.004% 0.004% 0.004%
2. Temperature drift Conditions Vin :
Io :
Ta -40°C 25°C 85°C Temperature stability
Vo 4.9989V | 5.0011V | 4.9978V 3.3mV 0.066%
1. Regulation - line and load Condition Ta :
Io\ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 12.0377V | 12.0380V | 12.0379V | 12.0377V | 0.3mV 0.003%
50% (0.065A) | 12.0371V | 12.0373V | 12.0371V | 12.0372V [ 0.2mV 0.002%
100% (0.13A) [ 12.0366V | 12.0369V | 12.0369V | 12.0367V [ 0.3mV 0.002%
Load 1.1mV 1.1mV 1.0mV 1.0mV
regulation 0.009% 0.009% 0.008% 0.008%
2. Temperature drift Conditions Vin :
Io :
Ta -40°C 25°C 85°C Temperature stability
Vo 12.0662V | 12.0369V | 12.0034V | 62.8mV | 0.523%
1. Regulation - line and load Condition Ta :
Io\ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 15.0725V | 15.0728V | 15.0728V | 15.0727V | 0.3mV 0.002%
50% (0.05A) | 15.0716V | 15.0716V | 15.0722V | 15.0718V [ 0.6mV 0.004%
100% (0.1A) [ 15.0712V | 15.0716V | 15.0715V | 15.0715V [ 0.4mV 0.003%
Load 1.3mV 1.2mV 1.3mV 1.2mV
regulation 0.009% 0.008% 0.009% 0.008%
2. Temperature drift Conditions Vin :
Io :
Ta -40°C 25°C 85°C Temperature stability
Vo 15.1029V | 15.0715V | 15.0274V | 75.5mV | 0.503%

1. Regulation - line and load

Condition Ta :

TDK-Lambda

25 °C

24 VDC
100 %

25 °C

24 VDC
100 %

25 °C

24 VDC
100 %

25 °C

24 VDC
100 %
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CCGI1R5-24-xxS
Q) BAHEE-H IV T NI AXEIE *F AT)EILE

Output voltage and Output ripple and noise voltage vs. Input voltage
Conditions Io : 100 %
Ta : -40 °C == = == .
25 °C
85°C = = = =

33V
34 200
Output voltage
e e s e e s e e >
33 150 T
)
- :
;’ >
s 32 100 =
> =]
El E
% Output ripple and noise voltage ©
@) N &
~ . R
- — — — — eam— ¢ exsmms ¢ eam—— e S
3.1 —i s0 &
- o
3.0 0
5 10 15 20 25 30 35 40
Input voltage (V)
5.1 200
Output voltage
rrrrrrrrrrrrrrrrrrrrr B e >
5.0 150 E
[}
- g
= °
> >
% £
S 49 100 2
> =]
El E
% <L
° . . E
Output ripple and noise voltage =
5 &
4.8 —~ e —_ . 50 O:
4.7 0
5 10 15 20 25 30 35 40

Input voltage (V)
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Output voltage (V)

Output voltage (V)

CCGI1R5-24-xxS
Q) BAHEE-H IV T NI AXEIE *F AT)EILE

Output voltage and Output ripple and noise voltage vs. Input voltage
Conditions Io : 100 %
Ta : -40 °C === = =
25 °C
85°C == == = =

12V
122 3 3 200
Output voltage
- o - - S
12.0 150 E
5
8
El
2
11.8 Output ripple and noise voltage 100 2
—— \ . v-g
P ~ s
N;-_.= o — — — 2
_— = —-——____—__—_. &
-
5
116 0 &
o
114 0
5 10 15 20 25 30 35 40
Input voltage (V)
15V
154 200
S
15.2 Output voltage 150 g
&
— —— — —— f—— — — — — — §
)
>
[}
_________ - e - - e e - - - - 2
15.0 100 =
]
—_—~ . Output ripple and noise voltage 5
I e ; L
a2 —— o &
s o e =
5
148 s0 &
o
14.6 0
5 10 15 20 25 30 35 40

Input voltage (V)
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(3) AJy&EL-#h= %t H /)& Input current and Efficiency vs. Output current

CCGI1R5-24-xxS

Conditions  Vin 9 VDC
12 VDC === = e
24 VDC
36 VDC = == == =
Ta 25 °C
33V
0.4 90
80
Efficiency
0.3 70
< 60 .
: S
5 ) -
: / 0 g
5 / 7 Input current 2
g / s =
= 7 / P 40
// , - °
/ - -
0.1 7 T 30
. /
. /
. /
c— - - 20
, = e e = - —
- -— - = = -
0.0 10
0 20 40 60 80 100
Output current (%) (0.4A)
0.4 90
Efficiency S N S %0
— —
— - - - em =
0.3 P 70
- -
—_ 60 -
5 >
E 02 s0 B
ht .2
‘a Input current ,é
5 . i)
- = 40
. / :
. /
. /
0.1 J— 30
. /
. /
, - /
- - R b - 20
. - ) -— - - - - - = - =
0.0 10
0 20 40 60 80 100
Output current (%) (0.3A)
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CCGI1R5-24-xxS

(3) AJJEWL-%h% % &R Input current and Efficiency vs. Output current

Conditions Vin : 9 VDC
. 12 VDC = = —
24 VDC
: 36 VDC = == == ==
Ta : 25°C

12V

0.4 90
Efficiency

80
0.3 70

60

0.2

50
Input current

Input current (A)
Efficiency (%)

40

30

20

10
0 20 40 60 80 100

Output current (%) (0.13A)

15V

0.4 90
Efficiency

80

0.3

70

60

0.2 50

Input current

Input current (A)
Efficiency (%)

40

0.1 it T 30

20

0.0 10
0 20 40 60 80 100

Output current (%) (0.1A)
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4) ZhF %k AJ)BEE  Efficiency vs. Input voltage

CCGI1R5-24-xxS

Conditions  To 50 % = ==
100 %
Ta 25 °C
3.3V
90
80
§ -_— ‘\
>~ \
.2 - - = —
Q - e e
i - o
& -
T -
-
60 ~ o
50
5 10 15 20 25 30 35 40
Input voltage (V)
90
\\
;\j - - - - o _
> S -~ -
Q
g 70 -~
[}
jdmi - o
= -
60
50
5 10 15 20 25 30 35 40

Input voltage (V)

TDK-Lambda
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Efficiency (%)

Efficiency (%)

4) ZhF %k AJ)BEE  Efficiency vs. Input voltage

CCGI1R5-24-xxS

Conditions To : 50 % == == == ==
100 %
Ta : 25°C
12V

90

—— —

\\

80 —

——_——————

-
-
- -~ o
70 ~.-
60
50
5 10 15 20 25 35 40
Input voltage (V)
15V
90
T ——

80 ———

[ e R = - -

- - -
70 e
60
50
5 10 15 20 25 35 40

Input voltage (V)

TDK-Lambda

12/35



CCGI1R5-24-xxS

(5) iCEh- W E L RFME Start up and Drop out voltage characteristics

HAEE K ANEIE AN %t AIFEIE
Output voltage vs. Input voltage Input current vs. Input voltage

Conditions Io : 100 % Conditions Io : 100 %

Ta : 25°C Ta : 25°C

4 ; ; ; 0.4 ‘ ; — .
Input voltage range !—> Input voltage range !—>
! !
3 0.3
_ N . |
N~ <
£ | Lo |
45 =
g ! : !
O —
1 I 0.1 |
v ! |
0 I 0.0 I
5 6 7 8 9 10 5 6 7 8 9 10
Input voltage (V) Input voltage (V)
6 ‘ ‘ 1 0.4 ‘ ; — -
Input voltage range I—'> Input voltage range I—'>
5 | |
- Al 03 g |
P | ;.5 ~ i
<
i | £ oo T
| : T
3 2 =
I 0.1 !
1
v | v |
0 I 0.0 I
5 6 7 8 9 10 5 6 7 8 9 10
Input voltage (V) Input voltage (V)
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Output voltage (V)

Output voltage (V)

CCGI1R5-24-xxS

(5) iCEh- W E L RFME Start up and Drop out voltage characteristics

HAEE K ANEIE AN %t AIFEIE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions Io : 100 % Conditions Io : 100 %
Ta : 25°C Ta : 25°C
12V
14 " T T 0.4 T T ] H H
Input voltage range I—> Input voltage range !—>
|
12 L |
. A | 03 § |
<
| = NS |
8 s {\
| £ 02 \|\\
(o]
6 | 2 4
& )
[
+ | 0.1 |
2 v | v -
0 I 0.0 : I
5 6 7 8 9 10 5 6 7 8 9 10
Input voltage (V) Input voltage (V)
15V
18 : : : 0.4 — ;
Input voltage range I—» Input voltage range I—'>
15 —| I
A | 0.3 |
12 | < N I
< N I
o {\
9 | = 02 R
=)
6 | : |
I 0.1 !
3
\ 4 l A 4 |
0 I 0.0 I
5 6 7 8 9 10 5 6 7 8 9 10
Input voltage (V) Input voltage (V)
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CCGI1R5-24-xxS

2-2. PR 7E DK Standby power characteristics

Condition Ta : 25°C

3.3V
0.5 0.20
0.4 1 .16

10:0%
0.2 __O/// i 0.08

Standby power (10:0%) (W)
\\
\
Standby power (RC:OFF) (W)

7 Remote control:OFF
0.1 > 1 0.04

0.0 0.00
5 10 15 20 25 30 35 40

Input voltage (V)

0.5 0.20
0.4 { 016

Standby power (10:0%) (W)
Standby power (RC:OFF) (W)

0.2 10:0% 1 0.08
/
L 7 Remote control.OFF
0.1 7 0.04
Cd
-
Cd
- - -
- -
0.0 =" 0.00
5 10 15 20 25 30 35 40

Input voltage (V)
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CCGI1R5-24-xxS
2-2. PR 7E R Standby power characteristics

Condition Ta : 25°C

12V
0.5 0.20
0.4 1 .16

- _IO:O(%/-—-_/ P 1 0.08

Standby power (10:0%) (W)
\\
Standby power (RC:OFF) (W)

-’
7
P
-’
. -’ Remote controlOFF
0.1 - 1 0.04
-~
Cd
Cd
-
- -
- - - - B
0.0 0.00
5 10 15 20 25 30 35 40
Input voltage (V)
15V

0.5 0.20
0.4 1 o0.16

. / i
0.2 oo _— 7 g 1 0.08

7 Remote controOFF
0.1 P 0.04

Standby power (10:0%) (W)
Standby power (RC:OFF) (W)

0.0 0.00
5 10 15 20 25 30 35 40

Input voltage (V)
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CCGI1R5-24-xxS

2-3.  HERVTZNEEE Warm up voltage drift characteristics

Conditions Vin : 24 VDC

To : 100 %
Ta : 25°C

3.3V

0.4

0.3

0.2
S

~ 0.1
&
3
(]

%“ 0.0
o
>

2 o1
=]
o

-0.2

-0.3

-0.4

0 1 2 3 4 5 6 7 8
Time (hours)

0.4

0.3

0.2
S

= 0.1
=1
3

2 00
o
>
3

% -0.1
o

-0.2

-0.3

-0.4

0 1 2 3 4 5 6 7 8

Time (hours)
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CCGI1R5-24-xxS

2-3.  HERVTZNEEE Warm up voltage drift characteristics

Conditions Vin : 24 VDC

To : 100 %
Ta : 25°C

12V

0.4

0.3

0.2
S

~ 0.1
&
3
(]

?30 0.0
o
>

2 o1
=]
o

-0.2

-0.3

-0.4

0 1 2 3 4 5 6 7 8
Time (hours)

15V

0.4

0.3

0.2
S

= 0.1
=1
3

2 00
o
>
3

% -0.1
o

-0.2

-0.3

-0.4

0 1 2 3 4 5 6 7 8

Time (hours)
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CCGI1R5-24-xxS

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

ALK JE PRI P A A
Input voltage dependence Ambient temperature dependence
Conditions Vin : 9 VDC Conditions Vin : 24 VDC
i 12 VDC === = = Ta : -40°C == = =
24 VDC 25 °C
: 36 VDC = = = 1 85°C == = =
Ta : 25°C

4 4

3 3
S S
: : /
s E
s 2 s 2
=] =] /
& &
5 3 /
© Hiccup © / Hiccup

1 Operation 1 : Operation

0 0

0 50 100 150 200 250 0 50 100 150 200 250
(0.4A) (0.4A)
Output current (%) Output current (%)
6 6
5 5

4 //
/

Hiccup 2 // Hiccup
Operation / Operation

Output voltage (V)
(98]

Output voltage (V)
(98]

0 0
0 50 100 150 200 250 0 50 100 150 200 250
(0.3A) (0.3A)
Output current (%) Output current (%)
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CCGI1R5-24-xxS

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

ALK JE PRI P A A
Input voltage dependence Ambient temperature dependence
Conditions Vin : 9 VDC Conditions Vin : 24 VDC
i 12 VDC === = = Ta : -40°C == = =
24 VDC 25 °C
: 36 VDC = = = 1 85°C == = =
Ta : 25°C
12V
14 14
12 12 /
10 10 4
z S /?
) ) °
g 8 g 8 Y
E E ©/
2 6 2 6 //
£ £ Y4
© 4 - Hiccup © 4 / Hiccup
Operation / z/ Operation
2 2 /
; %
0 50 100 150 200 250 0 50 100 150 200 250
(0.13A) (0.13A)
Output current (%) Output current (%)
15V
18 18
15 15

12

12

Output voltage (V)
el

Output voltage (V)
el

6 Hiccup 6 / Hiccup
Operation / Operation
3 3 / v
0 0
0 50 100 150 200 250 0 50 100 150 200 250
(0.1A) (0.1A)
Output current (%) Output current (%)
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CCG1RS5-24-xxS
2-5.  WMANEH BV SIE F0EHE Output rise and fall characteristics

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

33V

Vo—>

GND -/
Vin =

GND —>

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

Vi : 10V/DIV Vo:2V/DIV Vi : 10V/DIV Vo:2V/DIV
10ms/DIV 1s/DIV
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CCG1RS5-24-xxS
2-5.  WMANEH BV SIE F0EHE Output rise and fall characteristics

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

12V

Vo—>

GND -/
Vin =

GND —>

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

15V

GND —>|
Vo>

GND ->|

Vi : 10V/DIV Vo:5V/DIV Vi : 10V/DIV Vo:5V/DIV
10ms/DIV 1s/DIV
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CCG1RS5-24-xxS
2-5.  WMANEH BV SIE F0EHE Output rise and fall characteristics

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

33V

Vo—>

GND -/
Vin =

GND —>|
Vi : 10V/DIV Vo: 1V/DIV Vi : 10V/DIV Vo: 1V/DIV
10ms/DIV lms/DIV

Vo =

GND —>|
Vo>

GND ->|

Vi : 10V/DIV Vo:2V/DIV Vi : 10V/DIV Vo:2V/DIV
10ms/DIV 1ms/DIV
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CCG1RS5-24-xxS
2-5.  WMANEH BV SIE F0EHE Output rise and fall characteristics

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

12V

Vo—>

GND -/
Vin =

GND —>

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

15V

GND —>|
Vo>

GND ->|

Vi : 10V/DIV Vo:5V/DIV Vi : 10V/DIV Vo:5V/DIV
10ms/DIV 1ms/DIV
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CCGI1R5-24-xxS

2-5. WISIH B SEH T30ERE (VE—RON/OFF= b — L)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL
Conditions Vin : 24 VDC
Io : 0 %
Ta : 25°C
3.3V
Vo>

GND —>|

Vpe >

GND —>

Vo =

GND —>|

Vpe =

GND ->|

Ve : SV/DIV

Vo: 1V/DIV

Vge : 5V/DIV Vo: VDIV

10ms/DIV

1s/DIV

Vre : SV/DIV

Vo:2V/DIV

Vre : 5V/DIV Vo:2V/DIV

10ms/DIV

1s/DIV

TDK-Lambda
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CCGI1R5-24-xxS

2-5. HWJISEH EAY S FA0EHE (VE—PFON/OFF= b — L)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL

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

12V

Vo—>

GND —>|

Vee 2| o bbb || e
GND -> | |
Vze : 5V/DIV Vo:5V/DIV Vre : 5V/DIV Vo:5V/DIV
10ms/DIV 1s/DIV
15V
Vo=

GND —>|

Vpe =

GND ->| |~ R

Vze : 5V/DIV Vo:5V/DIV Vre : 5V/DIV Vo:5V/DIV
10ms/DIV 1s/DIV
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CCGI1R5-24-xxS

2-5. HWJISEH EAY S FA0EHE (VE—PFON/OFF= b — L)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL

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

33V

Vo—>

GND —>|

VRC_) T T I e ,,,,,, ST f s = T

e i S o e ' —_—

Vre : 5V/DIV Vo: IV/DIV Vre : 5VDIV Vo: 1IV/DIV
10ms/DIV lms/DIV

Vo =

GND —>|

Ve = [

D 3 [ b

Vre : 5V/DIV Vo:2V/DIV Vre : SVDIV Vo:2V/DIV
10ms/DIV 1ms/DIV

TDK-Lambda 27135



CCGI1R5-24-xxS

2-5. HWJISEH EAY S FA0EHE (VE—PFON/OFF= b — L)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL

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

12V

Vo—>

GND —>|

VRC_) T T T e ,,,,,, o e = T

@D ][ bt o e

Vze : 5V/DIV Vo:5V/DIV Vre : 5V/DIV Vo:5V/DIV
10ms/DIV lms/DIV

15V

Voo | U e

GND —>|

Vpe =

D 3 [ e ...

Vze : 5V/DIV Vo:5V/DIV Vre : 5V/DIV Vo:5V/DIV
10ms/DIV 1ms/DIV

TDK-Lambda 2835



CCGI1R5-24-xxS

2-6. WSS (ARTAZE) Bt Dynamic load response characteristics

Conditions Vm : 24 VDC

Ta : 25°C
3.3V
Load current tr = tf = 100us Load current tr = tf = 100pus
o : 50% < 100% f=1kHz To:50% < 100% f=1kHz
Vo =
foob{ [t ' -
/ : H \\é / : : \ : : H H -
GND ->| R M S
To : 200mA/DIV Vo :200mV/DIV To : 200mA/DIV Vo : 200mV/DIV
200us/DIV 200us/DIV
12V 15V
Load current tr =tf = 100us Load current tr = tf = 100ps
To : 50% < 100% f=1kHz To:50% < 100% f=1kHz
Vo—=>
TIo =>|
LS S, —— : -
o : 100mA/DIV Vo :500mV/DIV Io : 5S0mA/DIV Vo : 500mV/DIV
200ps/DIV 200us/DIV

TDK-Lambda 29/35



CCG1R5-24-xxS
2-7. ANV —ER (R ANER) ¥ Inrush current characteristics
Conditions Vi : 24 VDC

To : 100 %
Ta : 25°C

[ CCG3-24-058 ]

Im >

GND -

Vi >

GND —>|

Vm : 20V/DIV Im: SA/DIV
Tmme : 10us/DIV

CCGIR5-24-xxS A JJ ¥ — B R 1E CCG3-24-058 & W% T,
CCGIR5-24-xxS have the same Inrush current characteristics as CCG3-24-05S data.

TDK-Lambda 30135



2-8.

CCGI1R5-24-xxS

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

H1U> 7 v 7 A X H Output ripple and noise waveform
3.3V

Vo :50mV/DIV Time : 2us/DIV

Vo :50mV/DIV Time : 2us/DIV

12V

15V

Vo :50mV/DIV Time : 2us/DIV

Vo :50mV/DIV Time : 2us/DIV

TDK-Lambda
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CCGI1R5-24-xxS

2-9.  EMI¥¥ME  Electro-Magnetic Interference characteristics

(a) MEF - ELE (JFE /(1 X) Conducted Emission Noise
Conditions Vin : 24 VDC
To : 100 %
Ta : 25°C

Vin Vin
90 ; 90 ; ; ;
80 . 80 3 3 .
I VCCI ClassA QP Limit I - VCCIClassA QP Limit
70 | 70
_ |  VCCIClassA AV Limit _ | VCCI ClassA AV Limit
= 60 : = 60 :
> >
< <
g 50 g 50
C 40 ERN)
o o
— —

30\ 30\
\ \

20 20
10 ‘ 10 \‘J

0 - - 0 - -
0.15 0.50 1.00 5.00 10.00  30.00 0.15 0.50 1.00 5.00 10.00  30.00
Frequency [MHz] Frequency [MHz]

Vin Vin

90 ; 90

80 S - 80 | | oy

I VCCI ClassA QP Limit I - VCCIClassA QP Limit
70 : 70
l VCCI ClassA AV Limit | VCCI ClassA AV Limit

= 60 = 60
> >
3 3
2 50 2 50
T 40 EREL
[0} (0]
— —

30 30

20 \ I 20 |

10 10

0 : 0 :

0.15 0.50 1.00 5.00 10.00  30.00 0.15 0.50 1.00 5.00 10.00  30.00
Frequency [MHz] Frequency [MHz]

FoRITZQPIE
Indication is QP values.

TDK-Lambda 3235



CCGI1R5-24-xxS

2-9.  EMI¥¥ME  Electro-Magnetic Interference characteristics

(a) MEF - ELE (JFE /(1 X) Conducted Emission Noise
Conditions Vin : 24 VDC
To : 100 %
Ta : 25°C

12V +Vin -Vin
90 : 90 : : :
80 L 80 | | L
I VCCI ClassA QP Limit I - VCCIClassA QP Limit
70 ; 70
l VCCI ClassA AV Limit I VCCI ClassA AV Limit
= 60 : = 60 :
> >
= =
2 50 2 50
2 4 2 40
[0} (0]
“ ol 0\
30 | 30 \
20 I 20 tHH
o | WA : 0| \J
0 | | 0 | |
0.15 0.50 1.00 5.00 10.00  30.00 0.15 0.50 1.00 5.00 10.00  30.00
Frequency [MHz] Frequency [MHz]
15V +Vin -Vin
90 ; 90
80 L 80 | | oy
I VCCI ClassA QP Limit I - VCCIClassA QP Limit
70 : 70
l VCCI ClassA AV Limit | VCCI ClassA AV Limit
= 60 = 60
> >
3 3
2 50 2 50
2 40 T 40
[0} (0]
— —
30 30
20 \ | 20 |
o \JJ IR TN 48
0 ; 0 ; ;
0.15 0.50 1.00 5.00 10.00  30.00 0.15 0.50 1.00 5.00 10.00  30.00
Frequency [MHz] Frequency [MHz]

FoRITZQPIE
Indication is QP values.
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CCGI1R5-24-xxS

2-9.  EMI¥¥ME  Electro-Magnetic Interference characteristics
(b) MEFERME (FFH /1 X) Radiated Emission Noise

HORIZONTAL

70

60

50

40

30

Level [dB(uV/m)]

20

10

VCCI ClassA QP Limit (Distance:3m)

30 50 100 200 300
Frequency [MHz]

HORIZONTAL

70

60

50

40

30

Level [dB(uV/m)]

20

10

VCCI ClassA QP Limit (Distance:3m)

30 50 100 200 300
Frequency [MHz]

FRIFE —7fE
Indication is peak values.

Level [dB(uV/m)]

Level [dB(uV/m)]

70

60

50

40

70

60

50

40

30

20

10

Conditions Vin : 24 VDC

To : 100 %
Ta : 25°C
VERTICAL

VCCI ClassA QP Limit (Distance:3m)

30 50 100 200 300
Frequency [MHz]

VERTICAL

VCCI ClassA QP Limit (Distance:3m)

30 50 100 200 300
Frequency [MHz]
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2-9.

Level [dB(uV/m)]

Level [dB(uV/m)]

EMIF#:  Electro-Magnetic Interference characteristics
FIREE (HE4t /A X) Radiated Emission Noise

(b)

a7 AR

=

FE,

CCGI1R5-24-xxS

Conditions  Vin
To
Ta

VERTICAL

24 VDC
100 %
25 °C

VCCI ClassA QP Limit (Distance:3m)

L2V HORIZONTAL
70 70
60 60
VCCI ClassA QP Limit (Distance:3m)
50 50
E
40 3
g
30 >
>
(0]
=
20
10
0 0
30 50 100 200 300 30
Frequency [MHz]
LSV HORIZONTAL
70 70
60 60
VCCI ClassA QP Limit (Distance:3m)
50 50
g
40 3 40
g
30 =
>
(0]
=
0 0
30 100 200 300
Frequency [MHz]

FRIFE —7fE
Indication is peak values.

TDK-Lambda

100

Frequency [MHz]

VERTICAL

200 300

VCCI ClassA QP Limit (Distance:3m)

30

100

200 300

Frequency [MHz]
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