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Vin e AJJEE Input voltage
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Test results are reference data based on our measurement condition.
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CCGS30-24-xxD

HEFHFE Evaluation Method
1-1. HIEE Measurement Circuits
(1) FErE | FREE IV RRE, BERY 7 MM, ZOfthkerE

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

J\ Current Probe
—O/()—LSSL +Vin +Vout

— 1

/

Sl

CCGS30-24-xxD O Load

Vin
* ) ?o RC COM ¢
i Load
|
— -Vin -Vout T/
Current Probe
(2) ANJyh—E i (22 N&Ei) /% Inrush current waveform
O/O Current Probe ,J> +Vin +Vout J\ m
CCGS30-24-xxD W
24VDC
- ) RC COM ( § Load
-Vin -Vout (r
Q3) tHAVY T A XEJE, I Output ripple and noise voltage and waveform
Controlled temp. chamber
S v D R vl
| D —
CCGS30-24-xxD E\:l)
Vin T
* ) ) RC COM ( §Load
— ] / :"—— Oscilloscope
\f -Vin -Vout T Bandwidth:100MHz
1.5m 50Q2 Cable
1.5m 50Q Cable @
Oscilloscope
Bandwidth:100MHz
C1,C2 : 4700pF Ceramic Capacitor
R1,R2 : 50Q
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(4) EMI¥F%  Electro-Magnetic Interference characteristics

(a) HMEZ v+ EBIE(FIE /A X) Conducted Emission Noise

PEEAHE AR
. L
] e R DUT. TSR
uminum Plate
(] AMN 500/50uH N l | L
] ID = 400m| ¢ Vertical Ground
; | _ Reference Plane
EMI Test Receiver § TA (2mx2m)
Spectrum Analyzer ::
11
11
§ H =80cm
]
7]
7
T 1Y ‘/‘
o  E— I L
AR 75— [ o } i
Input Line Filter 11 o Metal Ground Plane
(b) MET5 R E (85T /A X) Radiated Emission Noise
| D=3m | LR
7 4> DUT A
] TV
;,': | BRI —R : Aluminum Plate
1 Power Cord
EMI Test Receiver § T _\ +
Spectrum Analyzer :: T L ]
Pre Amp. :: Antenna
+ 5
7 A
/ H = 80cm
4 Stand | g,
g Turn table
11
g v
|
O  — 4 JE * =
ASER TAE— ; G I K M =
Input Line Filter [ Metal Ground Plane e

Earth
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1-2.

i I EMER  List of equipment used

CCGS30-24-xxD

EQUIPMENT USED MANUFACTURER MODEL NO.
1 DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DILM2054
2 DIGITAL MULTIMETER AGILENT 34970A
3 CURRENT PROBE YOKOGAWA ELECT. 70193
4 CURRENT PROBE HIOKI 3273
5 SHUNT RESISTER YOKOGAWA ELECT. 2215
6 DYNAMIC DUMMY LOAD TAKASAGO FK-200L
7 DYNAMIC DUMMY LOAD KIKUSUI PLZ-164WL
8 CVCF NF ES10000S
9 DC POWER SUPPLY TDK-Lambda Z+100-8
10 | CONTROLLED TEMP. CHAMBER ESPEC SU-261
11 EMI TEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESR3
12 | PRE AMP. SONOMA 310N
13 | AMN KIKUSUI KNW-242C
14 | ANTENNA SCHWARZBECK BBA9106
15| ANTENNA SCHWARZBECK UHALP9107
TDK-Lambda 5124




CCGS30-24-xxD

2. ¥¢tE7—%# Characteristics
2-1. #¥FME  Steady state characteristics
(1) AJ7-Efef-REZ#E) Regulation - line and load, Temperature drift

1. Regulation - line and load Condition Ta : 25 °C
++Vo to COM
Io \ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 12.052V | 12.046V | 12.022V | 12.033V | 30.4mV | 0.253%

50%(0.625A) | 12.062V | 12.063V [ 12.061V | 12.060V | 3.4mV | 0.028%
100%(1.25A) | 12.064V | 12.064V | 12.063V | 12.060V | 3.9mV | 0.032%
Load 11.5mV | 18.1mV | 40.4mV | 27.2mV
regulation 0.096% | 0.151% | 0.337% | 0.227%

-—Vo to COM
Io \ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% -12.034V | -12.044V | -12.068V | -12.057V | 34.1mV | 0.284%

50%(0.625A) [-12.017V[-12.019V | -12.021V | -12.021V| 3.9mV | 0.033%
100%(1.25A) | -12.012V | -12.014V | -12.015V [ -12.016V| 4.0mV | 0.033%

Load 22.3mV | 30.5mV | 52.8mV | 41.0mV
regulation 0.186% | 0.254% | 0.440% | 0.342%

*+Vo to Vo
Io \ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 24.087V | 24.090V | 24.090V | 24.090V [ 3.7mV | 0.015%

50%(0.625A) | 24.079V | 24.082V | 24.081V | 24.081V | 3.1mV | 0.013%
100%(1.25A) | 24.076V | 24.078V | 24.078V | 24.076V | 2.1mV | 0.009%
Load 10.8mV | 12.4mV | 12.4mV | 13.7mV
regulation 0.045% | 0.052% | 0.052% | 0.057%

2. Temperature drift Conditions Vin : 24 VDC
Io : 100 %

Ta -20°C 25°C 70°C | Temperature stability
+Vo to COM [ 12.055V | 12.063V | 12.072V | 16.6mV | 0.138%
-Vo to COM |-12.011V|-12.015V|-12.020V| 8.8mV | 0.073%
+Vo to -Vo | 24.066V | 24.078V | 24.091V | 25.5mV | 0.106%

3. Load Regulation - Unbalance load Conditions Ta : 25 °C
-Io : 100 %
++Vo to COM
+lo \ Vin 9VDC 12VDC | 24VDC | 36VDC
20%(0.25A) | 11.921V [ 11.924V | 11.921V | 11.919V
100%(1.25A) | 12.068V [ 12.067V | 12.066V | 12.064V
Load 146.8mV | 143.6mV | 145.0mV | 145.7mV
regulation 1.223% | 1.197% | 1.208% | 1.214%

Conditions Ta : 25 °C
+lo : 100 %

+—Vo to COM
-Io \ Vin 9VDC 12VDC | 24VDC | 36VDC
20%(0.25A) | 11.877V | 11.881V | 11.882V | 11.881V
100%(1.25A) | 12.013V | 12.016V | 12.018V | 12.019V
Load 136.8mV | 134.8mV | 135.4mV | 137.1mV
regulation 1.140% | 1.123% | 1.128% | 1.142%
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CCGS30-24-xxD

1. Regulation - line and load Condition Ta : 25 °C
++Vo to COM
o \ Vin 9VDC | 12VDC | 24VDC | 36VDC Line regulation
0% 15.062V | 15.060V | 15.051V | 15.040V | 22.5mV | 0.150%

50%(0.5A) | 15.063V | 15.062V | 15.058V | 15.057V | 5.6mV | 0.037%
100%(1A) | 15.065V | 15.064V | 15.062V | 15.059V | 6.5mV | 0.043%
Load 34mV | 3.9mV | 10.8mV | 19.4mV
regulation | 0.023% | 0.026% | 0.072% | 0.129%

-—Vo to COM
o \ Vin 9VDC | 12VDC | 24VDC | 36VDC Line regulation
0% -15.040V | -15.042V | -15.047V | -15.056V | 15.7mV | 0.105%

50%(0.5A) |-15.032V | -15.033V | -15.034V|-15.035V| 2.6mV | 0.017%
100%(1A) |-15.030V | -15.030V | -15.032V | -15.032V| 2.7mV | 0.018%
Load 10.9mV | 11.8mV | 14.6mV | 23.9mV
regulation | 0.073% | 0.079% | 0.097% | 0.159%

*+Vo to —Vo
o \ Vin 9VDC | 12VDC | 24VDC | 36VDC Line regulation
0% 30.102V | 30.102V | 30.098V | 30.096V | 6.6mV | 0.022%

50%(0.5A) | 30.095V | 30.095V | 30.092V | 30.092v | 3.2mV | 0.011%
100%(1A) | 30.095V | 30.094V | 30.094V | 30.091V | 3.8mV | 0.013%
Load 7.4mV 7.9mV 6.0mV 4.6mV
regulation 0.025% | 0.026% | 0.020% | 0.015%

2. Temperature drift Conditions Vin : 24 VDC
Io : 100 %

Ta -20°C 25°C 70°C [Temperature stability
+Vo to COM | 15.034V | 15.062V | 15.091V | 57.1mV | 0.381%
-Vo to COM |-15.005V [ -15.032V | -15.059V | 54.1mV | 0.361%
+Vo to -Vo | 30.039V | 30.094V | 30.150V | 111.0mV | 0.370%

3. Load Regulation - Unbalance load Conditions Ta : 25 °C
-Io : 100 %

++Vo to COM
+Io \ Vin 9VDC 12VDC | 24VDC | 36VDC
20%(0.2A) | 14.914V | 14.916V [ 14913V | 14911V
100%(1A) | 15.060V | 15.061V | 15.062V | 15.059V
Load 145.9mV | 145.3mV | 148.5mV | 148.3mV
regulation | 0.973% | 0.969% | 0.990% | 0.989%

Conditions Ta : 25 °C
+lo : 100 %

-=Vo to COM
-Io \ Vin 9VDC | 12VDC | 24VDC | 36VDC
20%(0.2A) | 14.881V | 14.886V | 14.890V | 14.889V
100%(1A) | 15.022V | 15.026V | 15.030V | 15.031V
Load 140.8mV | 140.0mV | 140.1mV | 141.6mV
regulation | 0.939% | 0.933% | 0.934% | 0.944%
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CCGS30-24-xxD
@) AT P T N I AXTIE 5 ANTBIE

Output voltage and Output ripple and noise voltage vs. Input voltage

Conditions Io : 100 %
Ta : -20 °C == = =

25 °C
70 °C == == == =

++Vo to COM
12.2 160
S
E
Output voltage o
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> T I e R T S
~ —_— e e T e T e T e e —— (4
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S 3
S 120 80 =
> ]
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11.8 ‘ ‘ ‘ 0
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-11.8 160
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< S
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g -12.0 il e e e e 80 "§
g 2
3 =
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— e — §
S
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24.1 s o 20 ¢
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< —_ >
& 2
S 3
'S 240 80 =
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CCGS30-24-xxD

Conditions Io : 100 %
Ta : -20 °C == = ==
25 °C

70°C = = = =

*+Vo to COM
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g
Output voltage o
151 B e 120 &
Z E
< >
9 _— e—  —— e —— s — — . — 2
E g
S 15.0 80 s
> ]
= £
= s
& 0
2 a
© 149 40 F
=
&
- =
o
14.8 0
0 10 20 30 40
Input voltage (V)
+=Vo to COM
-14.8 160
S
g
-14.9 20 2
< E
) Output voltage o
'c:>_15.0 T — T — T — T — T — a— 80 =
=]
= £
= s
& e e e an e em am e e a» e e e e e Q
3 a
-15.1 Output ripple and noise voltage 40 -
e T e e — 2
,,,,,,,,,,,,,,,,, g
o
-15.2 0
0 10 20 30 40
Input voltage (V)
*+Vo to -Vo
30.2 160
Output voltage =
- - g
5]
30.1 120 &
3 ©
< >
) S S — — . cmmm c e ¢ m— em— Q
S 'S
Tg 30.0 80 =
5 £
2 Output ripple and noise voltage -
E I O 2
29.9 —_— e T 40 B
=
&
=
o
29.8 0
0 10 20 30 40

Input voltage (V)

TDK-Lambda

9/24



CCGS30-24-xxD

(3) AJ1#ENi-%h% %t /1%t Input current and Efficiency vs. Output current

Conditions Vin : 9 VDC
: 12 VDC == = =

24 VDC
: 36 VDC = =— =
Ta : 25°C
6.0 - - 100
Efficiency
5.0 90
. TSP T _—
.- ”
/ -
4.0 . / 30
2 7/ .

“ S
put s &
=
E 30 o F
3 Input current w §
) | .~ 2
k= .~ M

60
/
g 50
40
100
Output current (%) (1.25A)
6.0 s ; 100
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5.0 Iy - =:__‘_= - 90
- —— - e s
- / . 7
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4.0 7 {_/ - : 80
< 7/ <
g / <
= / 2
3 30 /7 Input current | - 70 5
E ’ | .~ =
§ / .~ M
2.0 - 60
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—— 50
40
80 100
Output current (%) (1A)
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(4) #h# %t ANJJ%EJ+ Efficiency vs. Input voltage

Conditions Io : 50 % == == == =
: 100 %
Ta : 25 °C
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100
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Input voltage (V)
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CCGS30-24-xxD
(5) L« BT FFME Start up and Drop out voltage characteristics

HAEIE ¥ ANBIE AT X ASEIE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions Io : 100 % Conditions Io : 100 %
Ta : 25°C Ta : 25°C
28 5
Input voltage range] =——jp Input voltage range| = —pp-
24
4 \\
20 A
> < A ~
2 16 :
—_— -
E
g " g 2
= =)
o Ll
8
1
4 v
0 0
5 6 7 8 9 10 11 5 6 7 8 9 10 11
Input voltage (V) Input voltage (V)
35 5
Input voltage range] == Input voltage range| =———pp
30 N
4 ™N
25 A NS
> < A \\
I = 3
& 20 5
E i
Z s o
2 2 2
= =
O P
10
1 v
5
v
0 0
5 6 7 8 9 10 11 5 6 7 8 9 10 11
Input voltage (V) Input voltage (V)
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CCGS30-24-xxD
2-2.  FEFEEJ1FHE  Standby power characteristics

Condition Ta : 25 °C

1.5 0.50

1.2 0.40

0.9 = 0.30

10:0% _—

0.6 — 0.20
//

Standby power (I0:0%) (W)
Standby power (RC:OFF) (W)

0.3 - 0.10
— -
- = Remote control:OFF

0.0 0.00

Input voltage (V)

1.5 0.50

1.2 / 0.40

10:0%

0.9 / 0.30
/

0.6 0.20

Remote control:OFF

Standby power (I10:0%) (W)
Standby power (RC:OFF) (W)

o
-
-

0.3 - 0.10

0.0 0.00

Input voltage (V)
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2-3.  W@ERUYZMEFEME Warm up voltage drift characteristics

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

0.4

0.3

I
o

e
=

Output voltage drift (%)
o
<)

0 1 2 3 4 5 6 7 8

Time (hours)

0.4

0.3

<
)

e
=

Output voltage drift (%)
o
<)

0 1 2 3 4 5 6 7 8

Time (hours)
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2-4.

L IRERFE  Over current protection (OCP) characteristics

AT A

Input voltage dependence

Conditions Vin : 9 VDC
12 VvDC = =
24 VDC =——
36 VDC — =—
Ta : 25°C
28
24
/
"
20 //
g // f
S 16 //
7
Z //
E- 12 .V
=
o 8 ,// / Hiccup |
// [/ Operation
4
0
50 100 150 200 250

Output voltage (V)

36
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24

18

12

(1.25A)
Output current (%)

b
NN
N

78,

SN

N\

7/
/

/ Hiccup |

Operation

50

100 150 200 250
(1A)
Output current (%)

TDK-Lambda
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Ambient temperature dependence

Output voltage (V)

Output voltage (V)

28

24

20

16

12

36

30

24

Conditions Vin :

CCGS30-24-xxD

24 VDC

Ta : 20 °C = *
25 °C
70 °C = = -

Hiccup

/ Operation

4
50 100 150 200 250
(1.25A)
Output current (%)
/ Hiccup |
/ / Operation

50

100 150 200 250
(1A)
Output current (%)
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CCGS30-24-xxD
2-5.  HANES EAV LB FAEHE  Output rise and fall characteristics

Conditions Vi : 24 VDC

Io : 0%
Td @ 25°C
+12V
[ S0ms/dy Wl 1 12 b 15/dv
+Vo=> B e o R e e D T ———
COM+ e ————— L U T S PP PP R T——
-Vo=>
Vin-=> J, L
GND-> ———J
Vm : 10V/DIV +Vo, -Vo : 10V/DIV Vin : 10V/DIV I +Vo, -Vo : 10V/DIV
50ms/DIV 1s/DIV
+15V
Wl 1175 & omes/d Wl 1125 £ 1s/dv
+V0_> A —————— e o S
COM_} — \'-—‘-—.,-N._‘ S ————
-Vo=>|
Vin=» 4 |
| i
HE Sl
GND=>|
Vm : 10V/DIV +Vo, -Vo : 10V/DIV Vi : 10V/DIV +Vo, -Vo : 10V/DIV
50ms/DIV 1s/DIV
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2-5.  HANES EAV LB FAEHE  Output rise and fall characteristics

Conditions Vin :

CCGS30-24-xxD

24 VDC
Io : 100 %
Ta : 25 °C

+Vo->|

COM=>»

-Vo=> ‘ ~

B 1 15 b S0ms/dv

Vm=>|

GND -

i/ dy

Vin : 10V/DIV

+Vo, -Vo : 10V/DIV

Vin : 10V/DIV

+Vo, -Vo : 10V/DIV

50ms/DIV

10ms/DIV

+Vo->| Jpu—

COM-’ ROt — ,_.

-Vo=>i

S0ms/ G

LB 13

1 O/ chv

Vin=>|

GND -»|

Vin : 10V/DIV

+Vo, -Vo : 10V/DIV

Vin : 10V/DIV

+Vo, -Vo : 10V/DIV

S0ms/DIV

10ms/DIV
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CCGS30-24-xxD

2-5. HWIISEH B SIE FADEHE (JE—MON/OFF= ha— L IEE)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL
Conditions Vin : 24 VDC
Io : 0%
Ta = 25°C
+12V
e 1125 2ms/dy W 115 1/t
+Vo=>| e e e —
COM=>
-Vo->
Vic=>|
GND=>|
Vrc : SV/DIV +Vo. -Vo : 10V/DIV Vrc : 5V/DIV +Vo, -Vo : 10V/DIV
20ms/DIV 1s/DIV
+15V
Wbz 125 & 90ms/diy Mol 2 1A 1s/dv
+Vo-> SRR P e b
COM=P| [rosmissns
-Vo=>|
Vrc=>| |
GND~>| = —=— __.M‘
Vrc : SV/DIV +Vo, -Vo : 10V/DIV Vre : 5V/DIV +Vo, -Vo : 10V/DIV
20ms/DIV 1s/DIV
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CCGS30-24-xxD

2-5. HWIISEH B SIE FADEHE (JE—MON/OFF= ha— L IEE)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL
Conditions Vm : 24 VDC

[o : 100 %
Ta : 25°C
W 11 20/ dw 1125 b 10nes/ Gy
+Vo-> T
COM9 et ———
Vo=> S
GND-> e SRR —
Vre : 5V/DIV +Vo, -Vo : 10V/DIV Vrc : 5V/DIV +Vo, -Vo : 10V/DIV
20ms/DIV 10ms/DIV
AR P/ dv i 1 15 £ 10w/ Gy
+Vo-> T B e
COM=>| [
Vo>
Vic=»{ [
GND-> AR I - I o—
Vre : 5V/DIV +Vo, -Vo : 10V/DIV Vrc : SV/DIV +Vo, -Vo : 10V/DIV
20ms/DIV 10ms/DIV
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CCGS30-24-xxD

2-6.  EPEISE (AMEZ) K Dynamic load response characteristics

Conditions Vin : 24 VDC

T& & 25/°€
+12V
Load current tr = tf= 100us Load current tr = tf = 100ps
Io : 50% & 100% f=1kHz Io:50% & 100% f=100Hz
W T e/ der Mo 125 b e/l

[}
+Vo to -Vo =>| W -—"“"___'—--—u--—r_.__—f\-__—
A i
+Vo to COM->| w f% L ]
N y .

-Vo to COM=>| 4 ;:1"-‘-”"“"—"‘";-__ PR ,/ "'3'-“":*—“_"_\'—_:_‘ o __A____"‘ T S ———

To=>, ] ﬁﬂw m :M....._....-_h_i

ey ——— e ]
GND ->|
+Vo to-Vo : 1V/DIV | +Vo, -Vo : 0.5V/DIV +Vo to -Vo : 1V/DIV +Vo, -Vo : 0.5V/DIV
lo: 1A/DIV Io: 1A/DIV
200us/DIV 2ms/DIV

Load current tr =tf= 100pus Load current tr =tf= 100ps
To : 50% & 100% f= 1kHz To:50% < 100% f=100Hz
WL N0/l B 1 M/dy
)
+Vo to -Vo => W -uq’__.____'\'——-nn—-.[m’\-m
v i
; i
+Vo to COM=> N £ N Tl , : ) Jiome
V0 10 COM |unmme/ St i) Semmcmn ..y s T——
R o
To->|
| T Svew— R —
GND =>|
+Vo to-Vo : 1V/DIV | +Vo, -Vo : 0.5V/DIV +Vo to -Vo : IV/DIV +Vo, -Vo : 0.5V/DIV
Io: 1A/DIV lo: 1A/DIV
200us/DIV 2ms/DIV
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CCGS30-24-xxD
2-7. ATV —UE N (B2 ANEDR) F#ME  Inrush current characteristics
Conditions Vin : 24 VDC

Io : 100 %
Ta : 25°C

+12V |
W 1125 0 Sus/dy
Im =>|
GND | -——luI
Vin =>| M
GND --J
Vin : 20V/DIV | Iin : 50A/DIV
50us/DIV
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CCGS30-24-xxD
2-8. WAV T N IAXWIE  Output ripple and noise waveform
Conditions Vm : 24 VDC

Io : 100 %
Ta : 25°C

+12V |

[T N/t

+Vo to -Vo = W"WN

+V0 to COM —»| [, o e = ook s

-Vo to COM 3| [ R %u.‘...,__
+Vo to -Vo : 20mV/DIV | +Vo, -Vo : 20mV/DIV
2us/DIV
+15V |
W i 25N Qus/d

+Vo 1o -Vo - WW‘P
| |

V0 10 COM =] [ et e P a0 S oS

V0 10 COM B b coi™ing .. ot P b o g ot M oo,

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

TDK-Lambda 20/24



2-9. EMIF#4:  Electro-Magnetic Interference characteristics

(a) HEZ v EBIE (JfE /X)) Conducted Emission Noise
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2-9.

CCGS30-24-xxD

EMIS#1:  Electro-Magnetic Interference characteristics
(b) MEZ BN IRE (HEH /1 X) Radiated Emission Noise

HORIZONTAL

70

60

50

40

30

Level [dB(uV/m)]

20

10

70

60

50

40

30

Level [dB(uV/m)]

20

10

70
60
VCCI ClassA QP Limit (Distance:3m)

50

E
E 40

@

=

©

3

-
. . O

30 50 100 200 300
Frequency [MHz]
+
HORIZONTAL
70
60
VCCI ClassA QP Limit (Distance:3m)

50

E
3 40

@M

=

°

3

—
- - 0

30 50 100 200 300

Frequency [MHz]

FRITE—21H
Indication is peak values.

Conditions Vin : 24 VDC

Io : 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

Frequency [MHz]

TDK-Lambda

300

24/24



