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CCGS30-24-xxS

BIEH 1 Evaluation Method
1-1. JHIEEF Measurement Circuits
(1) gReE o FPRREE D RRE, W KD 7 MRRE, oA
Steady state, Standby power, Warm up voltage drift and Other characteristics

Controlled temp. chamber

PSSR v W B W AN vy W

CCGS30-24-xxS

Vida W ?o RC 8 gLoad

Current Probe

\\i/f -Vin -Vout (I)/

Q) A —En (22 ANERL) W2 Inrush current waveform

O/O Current Probe ,I) +Vin +Vout J\
CCGS30-24-xxS
24VDC
=L ) RC § Load

-Vin -Vout (r

QA v T A XEE, #HH Output ripple and noise voltage and waveform

Controlled temp. chamber

ov74 W D | v

\

CCGS30-24-xxS

Vin

RC Load

NV

— /

-Vin -Vout (&
Oscilloscope

Bandwidth:100MHz

O
1.5m 50Q2 Cable R]i

Cl1

Cl : 4700pF Ceramic Capacitor
R1 : 50Q
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(4) EMI¥#%  Electro-Magnetic Interference characteristics

(a) HET UGB E(FIE / A AX) Conducted Emission Noise

CCGS30-24-xxS

HEEBERR -
7 i (. D.UT. TR _
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Spectrum Analyzer ::
1]
]
/ H = 80cm
]
;
! g
o — L
AR 75— [ - } i
Input Line Filter I E%Ith Metal Ground Plane
(b) HEFFE S R)E (fEST 2 1 ) Radiated Emission Noise
| D= 3m | Bt
| <" DUT. .
[ T VI
;,': l BEFRAT—F : * Aluminum Plate
[ Power Cord ]_+—
EMI Test Receiver § T _\ +
Spectrum Analyzer :: Ty 5 [ J
Pre Amp. :: Antenna
+ Y
/ &
/ H = 80cm Stand
1 an [l
g Turn table
4 v
|
o —— yEum * L
ANBIE TN — 5 B K HiE =
Input Line Filter LA Metal Ground Plane it
Earth
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1-2.

i I EMER  List of equipment used

CCGS30-24-xxS

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 5135




2. ¥ —4# Characteristics

2-1.

FiPk  Steady state characteristics

(1) AJ7-Efef-REZ#E) Regulation - line and load, Temperature drift

3.3V

12V

15V

Io \ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 3.2984V | 3.2989V | 3.2990V | 3.2989V [ 0.6mV | 0.018%
50% (3.5A) | 3.2742V [ 3.2745V | 3.2745V | 3.2745V | 0.3mV_| 0.009%
100% (7A) | 3.2497V | 3.2498V | 3.2498V | 3.2497V | 0.1mV | 0.003%
Load 48.7mV | 49.1mV | 49.2mV | 49.2mV
regulation 1.476% | 1.488% | 1.491% | 1.491%
2. Temperature drift Conditions Vin :
Io :
Ta -20°C 25°C 70°C | Temperature stability
Vo 3.2476V | 3.2498V | 3.2395V | 10.3mV [ 0.312%
1. Regulation - line and load Condition Ta :
Io \ Vin 9VDC | 12VDC | 24VDC | 36VDC Line regulation
0% 5.0258V | 5.0275V | 5.0277V | 5.0277V [ 1.9mV | 0.038%
50% (3A) | 5.0057V [ 5.0067V | 5.0070V | 5.0070V | 1.3mV | 0.026%
100% (6A) | 4.9859V | 4.9863V | 4.9864V | 4.9863V | 0.5mV | 0.010%
Load 39.9mV [ 41.2mV | 41.3mV | 41.4mV
regulation | 0.798% | 0.824% | 0.826% | 0.828%
2. Temperature drift Conditions Vin :
Io :
Ta -20°C 25°C 70°C  [Temperature stability
Vo 4.9711V | 4.9864V | 4.9800V | 15.3mV | 0.306%
1. Regulation - line and load Condition Ta :
Io \ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 12.0435V|12.0442V | 12.0445V | 12.0445V| 1.0mV | 0.008%
50% (1.25A) [12.0350V|12.0358V|12.0355V|[12.0355V| 0.8mV | 0.007%
100% (2.5A) [12.0269V]|12.0275V| 12.0275V|12.0272V[ 0.6mV_| 0.005%
Load 16.6mV | 16.7mV | 17.0mV [ 17.3mV
regulation | 0.138% | 0.139% | 0.142% | 0.144%
2. Temperature drift Conditions Vin :
Io :
Ta -20°C 25°C 70°C | Temperature stability
Vo 12.0431V] 12.0275V|[12.0215V]| 21.6mV | 0.180%
1. Regulation - line and load Condition Ta :
Io \ Vin 9VDC | 12VDC [ 24VDC | 36VDC Line regulation
0% 15.0963V| 15.0981V| 15.0982V|[15.0987V[ 2.4mV | 0.016%
50% (1A) [ 15.0896V|15.0905V|15.0907V|15.0906V| 1.ImV | 0.007%
100% (2A) |15.0837V]|15.0844V| 15.0847V|[15.0846V| 1.0mV | 0.007%
Load 12.6mV | 13.7mV | 13.5mV | 14.1mV
regulation | 0.084% | 0.091% | 0.090% | 0.094%
2. Temperature drift Conditions Vin :
Io :
Ta -20°C 25°C 70°C  [Temperature stability
Vo 15.0892V| 15.0847V|[15.0903V| 5.6mV | 0.037%

1. Regulation - line and load

Condition Ta :

TDK-Lambda
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25 °C

24 VDC
100 %

25 °C

24 VDC
100 %

25 °C

24 VDC
100 %

25 °C

24 VDC
100 %
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CCGS30-24-xxS
@) 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 == == == ==

3.3V

34 160
33 120 %
Output voltage ~
- 2
Z b ey e e et e e gy 'S
>
& 2
< o
= 5]
S 32 80 -§
= =
o) &
Output ripple and noise voltage g
3.1 S 40 £
'\-=~ - e o O

=
3.0 0
0 10 20 30 40

Input voltage (V)

5.1 160
Output voltage
>
5.0 120 T
s ¢ GEEES b oE—— GEEmm—S ¢ @EEmm— e ——— ———— ¢ e %
2 &
>
] 2
o 2
= S
s 49 80 _g
4 E
g* Output ripple and noise voltage Q
S &
et T P A A ‘a
4.8 R B e e i, v —, 40 g
4.7 0
0 10 20 30 40

Input voltage (V)
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Output voltage (V)

Output voltage (V)

@) WHEIE YT N /A XEIE 5 AN EBIE

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

12V

12.2

12.0

11.8

11.6

11.4

15V

15.4

15.2

15.0

14.8

14.6
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Conditions Io : 100 %
Ta : -20 °C
25 °C
70 °C
160
Output voltage
bt Rt el st - 120
80
Output ripple and noise voltage
40
S o
== =0
0
10 20 30 40
Input voltage (V)
160
120
Output voltage
80
Output ripple and noise voltage
40
0
10 20 30 40

Input voltage (V)
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CCGS30-24-xxS

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

Conditions Vin : 9 VDC
12VvDC — " =

24 VDC
: 36 VDC =— =— =—
Ta : 25°C
3.3V
6.0 100
Efficiency
5.0 : : 90
> ,’// - - —— = =
"
7/ z
- 4.0 2y 80
2 VL _
E / // %,
(9]
E 30 / / 70 2
5} / .Qs’
2 / 2
K| Input current - =
2.0 ‘ S 60
. /
>
. /
1.0 ot — 50
: . - . — R - - -
- """""
0.0 — - 40
0 20 40 60 80 100
Output current (%) (7A)
6.0 : : 100
Efficiency
5.0 90
—— T ——— e
o - //— - - T e
~ /’ P
4.0 ) e 80
< -/ , 7 s
A B
3 3.0 / Input current . 70 5
5 / | .= =
£ / : .~ =
~
2.0 60
. /
. /
~ —
> ° s
1.0 SR — — 50
— //< JE - -
0.0 - 40
0 20 40 60 80 100
Output current (%) (6A)
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(3) AJ1#ENi-%h% %t /1%t Input current and Efficiency vs. Output current

12V

6.0

5.0

4.0

3.0

Input current (A)

2.0

1.0

0.0

15V

6.0

5.0

4.0

3.0

Input current (A)

2.0

1.0

0.0

CCGS30-24-xxS

Conditions Vin : 9 VDC
12 VDC
24 VDC
36 VDC
Ta 25 °C
100
Efficiency
— "q)’:ff e e = %0
7 P
. , -
/ 2 80
7/
/
/
Input current - 70
i . /
. /
I 60
. /
. /
. - /
L~ _— 50
/— - - - - ==
=~ ===
— 40
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Output current (%) (2.5A)
100
Efficiency
- P S~
Z- =7
/
4 80
/
/
70
Input current .
. / )
-~ 60
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. /
~ /
L _— 50
/' - - -
P — /< - -
= —— -
e 40
20 40 60 80 100
Output current (%) (2A)
TDK-Lambda
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CCGS30-24-xxS
(4) #h# %t ANJJ%EJ+ Efficiency vs. Input voltage

Conditions Io : 50 % == == == =
: 100 %
Ta : 25 °C

3.3V

100

95

90

Efficiency (%)

80
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70

0 10 20 30 40
Input voltage (V)

100

95

90

85

Efficiency (%)

80

75

70

0 10 20 30 40
Input voltage (V)
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Efficiency (%)

Efficiency (%)

CCGS30-24-xxS

(4) #h# %t ANJJ%EJ+ Efficiency vs. Input voltage

12V

100

95
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85
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75

70

15V

100

95

90

85

80

75

70

Conditions Io : 50 % == == == =
: 100 %
Ta : 25°C
7
10 20 30 40
Input voltage (V)
- - = === = =~ -~
“~
s Tsa
10 20 30 40

Input voltage (V)
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CCGS30-24-xxS
(5) L« BT FFME Start up and Drop out voltage characteristics

HAERE x ANBE ANER * AJJEE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions Io : 100 % Conditions Io : 100 %
Ta : 25°C Ta : 25°C
3.3V
4 6 : : :
Input voltage range! e Input voltage range >
5
3
s 4 -
Z < ¢ N
2 ™
E 2 % : T—
£ Z A
S = 2
1
1
v v
0 3 0
5 6 7 8 9 10 11 5 6 7 8 9 10 11
Input voltage (V) Input voltage (V)
6 [§
Input voltage range | sl Input voltage rangel ==———jp»-
5 5 N
\\
A NN
> 4 2 4
[ -
:ﬁo 5 \‘\\
: 3 : 2 4
2 2
3 2 = 2
1 1
v 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-xxS

(5) L« BT FFME Start up and Drop out voltage characteristics

HAERE x ANBE ANER * AJJEE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions Io : 100 % Conditions Io : 100 %
Ta : 25°C Ta : 25°C
12V
14 6
Input voltage range| m———pp- Input voltage range | m—jpp-
12 5
NG
10 A \
e < 4
2 =
g °® T~
S 5 3
s Gt
E ¢ Z
S = 2
4
2 1
v v
0 0
5 6 7 8 9 10 11 5 6 7 8 9 10 11
Input voltage (V) Input voltage (V)
15V
20 6
Input voltage rangel me—Jp- Input voltage range
5
\\
15 G
~ A )
2 2 4
go E A \\
S 10 E 3 —
E g
S s 2
5
! \ 4
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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2-2.

Standby power (10:0%) (W)

Standby power (10:0%) (W)

FEI%7E /1R Standby power characteristics

3.3V

2.5

2.0

1.5

1.0

0.5

0.0

2.5

2.0

1.5

1.0

0.5

0.0

CCGS30-24-xxS

Condition Ta : 25 °C

0.60
1 045
z
o
=
@
@]
a4
10:0% 0.30 :‘3‘/
0:V% / 2
o a
/’ >
el
s}
5
)

_ 41 0.15

-
Remote control:OFF P
- - - -
0.00
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0.60
-
/ 1045
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v e
/ g
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1 030
o
/ g
@]
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e}
=}
8
1015 7
Remote control:OFF e T
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0.00

Input voltage (V)
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2-2.

Standby power (10:0%) (W)

Standby power (I0:0%) (W)

FEI%7E /1R Standby power characteristics

12V

2.5

2.0

1.0

0.5

0.0

15V

2.5

2.0

1.5

0.5

0.0

CCGS30-24-xxS

Condition Ta : 25 °C
0.60
4 0.45 _
g
=
m
e
O
=4
030 =
5]
2
]
a,
>
s
=
s
10:0% _— o5 @
e
-
-
P g - -
_——_—— - Remote control.OFF
- f 0.00
10 20 30 40
Input voltage (V)
0.60
1045
g
[y
m
Q
O
=4
030 T
]
2
)
a,
>
5
- =
10:0% / g
— 1 0.15
-— - = -
~—— - -
- - -
- e = = Remote control:OFF
3 : 0.00
10 20 30 40

Input voltage (V)

TDK-Lambda
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CCGS30-24-xxS

2-3.  W@ERUYZMEFEME Warm up voltage drift characteristics

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

3.3V

0.4

0.3

0.2

0.1

0.0

Output voltage drift (%)

0 1 2 3 4 5 6 7 8

Time (hours)

0.4

0.3

0.2

0.1

0.0

Output voltage drift (%)

0 1 2 3 4 5 6 7 8

Time (hours)
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CCGS30-24-xxS
2-3.  WERYZNREE Warm up voltage drift characteristics

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

12V

0.4

0.3

0.2

0.1

0.0 r———-_—-—_u—_—__

-0.2

Output voltage drift (%)

-0.3

-0.4

0 1 2 3 4 5 6 7 8

Time (hours)

15V

0.4

0.3

0.2

0.1

0.0

-0.1

Output voltage drift (%)

-0.2

-0.3

0 1 2 3 4 5 6 7 8

Time (hours)
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CCGS30-24-xxS

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

AT TR JE PR AR A7
Input voltage dependence Ambient temperature dependence
Conditions Vin : 9 VDC Conditions Vin : 24 VDC
: 12 VDC = = Ta : -20 °C = -
24 VDC 25 °C
: 36 VDC = — = 1 70 °C = = -
Ta : 25°C
3.3V
4 4
3 3
S 3 7
2 2 /
e 2 g 2 /
: H /
=3 = /
© Hiccup © / Hiccup
1 Operation 1 : Operation
0 0
0 50 100 150 200 250 0 50 100 150 200 250
(7A) (7A)
Output current (%) Output current (%)
6 6
5 5
4 /
e 4 74 e 4 /
a, V7 . /
< o <
Z oy / Z /
Z 7/ = /
=, (V40 N S R =] 2 J J
© 7 Hiccup o / / Hiccup
/ / Operation / / Operation
1| 1 /
0 0
0 50 100 150 200 250 0 50 100 150 200 250
(6A) (6A)
Output current (%) Output current (%)
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CCGS30-24-xxS

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

NI TEEARANE JE BRI e A7
Input voltage dependence Ambient temperature dependence
Conditions Vin : 9 VDC Conditions Vin : 24 VDC
: 12 VDC = * Ta : -20 °C == =
24 VDC 25 °C
: 36 VDC = = : 70 °C = = -
Ta : 25°C
12V
14 14
12 12
4 V4
10 / / 10 /
S 4/ S //
< / <
& 3 / 7 & g / /!
£ y; / 2 / /
> >
= / P = V. /
N Y4 N / J/
= =
© 4 ,/ / Hiccup o 4 J/ / Hiccup
4 . .
4 / p / Operation // / Operation
2 |y : 2 /
0 0
0 50 100 150 200 250 0 50 100 150 200 250
(2.5A) (2.5A)
Output current (%) Output current (%)
15V
18 18
15 15
4 J
/ .
S n v/ S n /
- /. / - /
i v/ A g /
g 9 7.y / g 9 /
E 4/ / E /
& &
E 7} / g 6 / /

Hiccup / Hiccup

y / Operation // / Operation
3 | /4

AN

0 50 100 150 200 250 0 50 100 150 200 250

(2A) (2A)
Output current (%) Output current (%)
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CCGS30-24-xxS
2-5.  HANES EAV LB FAEHE  Output rise and fall characteristics

Conditions Vi : 24 VDC

Io : 0%
Td @ 25°C
3.3V
Vol 1 125 & S0ms/dv Vel 1 1 E B/
Vo=>»
Vo
;/

GND=> —-J K

Vin-> ; !
GND->|

Vi : 10V/DIV Vo : 1V/DIV Vin : 10V/DIV Vo : 1V/DIV
50ms/DIV 2s/DIV
Vo 18 & S0/ dv Vo 1 15 & %/dv
Vo=> [
|
GND=> \
Vin=> /
GND =y [rrmemsomsrant
Vm : 10V/DIV Vo : 2V/DIV Vi : 10V/DIV | Vo : 2V/DIV
50ms/DIV 2s/DIV
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CCGS30-24-xxS

2-5.  HANES EAV LB FAEHE  Output rise and fall characteristics

Conditions Vin : 24 VDC
Io : 0%
Fa = 25%°C
12V
[ 50ms/div W 3125 X/

Vo=>| /—— .
GND=-> \“

Vin=>
GND->

Vm : 10V/DIV Vo : 5V/DIV Vin : 10V/DIV | Vo : 5V/DIV
50ms/DIV 2s/DIV
15V
[0 Sius/dy P 225 Kl
Vo=> ﬁ
/

GND=> \

Vin->
GND~> b —

Vin : 10V/DIV Vo : 5V/DIV Vin : 10V/DIV | Vo : 5V/DIV
50ms/DIV 2s/DIV
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CCGS30-24-xxS
2-5.  HANES EAV LB FAEHE  Output rise and fall characteristics

Conditions Vi : 24 VDC

Io : 100 %
Td @ 25°C
3.3V
o+ 18 & S0ms/dv Vol 1 12 E s/
Vo=>, ( ~
' 1
|
GND -3 oo/ '
Vin=> J \
| 3
GND->|
Vi : 10V/DIV Vo : 1V/DIV Vin : 10V/DIV Vo : 1V/DIV
50ms/DIV 1ms/DIV
ol 1125 & S0ms/ i e 1125 ns/dy
Vo=» ( —
GND=»| [t
Vin=> r \
GND->| ‘
Vm : 10V/DIV Vo : 2V/DIV Vi : 10V/DIV Vo : 2V/DIV
50ms/DIV lms/DIV
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2-5.  HANES EAV LB FAEHE  Output rise and fall characteristics

CCGS30-24-xxS

Conditions Vin : 24 VDC
- 100 %
Ta ¢ 25°C
12V
. S0/ v 3T Tns/dv
Vo> /f
/
GND=»| [t
Vin=> g
{ \
\\
\
\u
GND=> s
Vin : 10V/DIV Vo : 5V/DIV Vin : 10V/DIV Vo : 5V/DIV
50ms/DIV 1ms/DIV
15V
L b L 50ms/ ¢ 1 Ims/d
Vo> /" T\
f
,“
GND-> |
Vin->
GND=p| [semmmananed
Vin : 10V/DIV Vo : 5V/DIV Vm : 10V/DIV Vo : 5V/DIV
50ms/DIV 1ms/DIV
TDK-Lambda 24/35



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

CCGS30-24-xxS

Conditions Vi : 24 VDC
0%
Td @ 25°C
3.3V
Wk 1 125 & S0ms/div W 1 125 £ %/dy
Vo=> r
|
i \
et b [ M — L
Vic=> -
GND->|
Vrc : SV/DIV Vo : 1V/DIV Vrc : SV/DIV Vo : 1V/DIV
50ms/DIV 2s/DIV
n 25+ SO/t .5 /e
Vo=> /_ ‘
j' l
| \
GIND =»| prmestmmeeny
VI-C_> NG | — ‘ - —
GND->| =
Vrc : SV/DIV Vo : 2V/DIV Vrc : SV/DIV Vo : 2V/DIV
50ms/DIV 2s/DIV
TDK-Lambda 25/35



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

CCGS30-24-xxS

Conditions Vin : 24 VDC
Io 0%
Ta 1 25°C
12V
Wl £ 175 & S0ms/ e W 115 %/di
Vo=>
i |
GND=| [~ \\
VrC+ S o b |
Vrc : 5V/DIV Vo : 5V/DIV Vrc : 5V/DIV Vo : 5V/DIV
50ms/DIV 2s/DIV
15V
M 5 & S0/ div Wl 1 15 %/t
Vo->| /—
GND-»| pb—— |
Vrc=>|
Vre : S5V/DIV Vo : 5V/DIV Vre : S5V/DIV Vo : 5VDIV
50ms/DIV 2s/DIV
TDK-Lambda 26/35



CCGS30-24-xxS

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

Io : 100 %
Td @ 25°C
3.3V
o 1125 0/ dv Vel 1 125 £ 5000s/div
Vo> f ‘
|
GND =¥ frerememmmmred
Vrc->
GND=>|
Vre : 5V/DIV Vo : 1V/DIV Vre : 5V/DIV Vo : 1V/DIV
50ms/DIV 500us/DIV
Wl 115 b ims/dv Wk 1125 500us/di
Vo=> f
GND = |t
Vic=>| i
GND+ PSS TSP gV SRS PSS JPLD SIS S SSESSTL P por S O T ———
Vrc : SV/DIV Vo : 2V/DIV Vrc : SV/DIV Vo : 2V/DIV
50ms/DIV 500us/DIV

TDK-Lambda 27/35



CCGS30-24-xxS

2-5. HWIISEH B SIE FADEHE (JE—MON/OFF= ha— L IEE)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL
Conditions Vi : 24 VDC
Io : 100 %
Td @ 25°C
12V
b 1 S/ dy M ¢ 25 & S00us/dy
Vo=> / .
‘:‘ ‘-\
GRS fasssmposasnad
VIc=P| | ‘ B
GND~->
Vrc : SV/DIV Vo : 5V/DIV Vrc : SV/DIV Vo : 5V/DIV
50ms/DIV 500us/DIV
15V
W 155 b S0ms/dy Wk 1125 b S00us/dy
Vo->|
AL |
/ \
;'/ \‘-
/ ,\
{ \
GND-»| ——r \
Vic= [ T
GND-> ——
Vrc : SV/DIV Vo : 5V/DIV Vrc : SV/DIV Vo : 5V/DIV
50ms/DIV 500us/DIV
TDK-Lambda 28/35




CCGS30-24-xxS

2-6.  EJEISE (BfiEZ) F54E Dynamic load response characteristics
Conditions Vin : 24 VDC
Ta : 25°C
3.3V
Load current tr =tf= 100us Load current tr = tf = 100us
Io : 50% < 100% f=1kHz To : 50% < 100% f=1kHz
Wl 1125 & 200/ M 1125 £ Wis/dy
™ N _\/___/\_._.\/___/\...
Vo SN~ o
lo=> # / p
y. T Tt R S ] S/ N\
GND->|
Io : SA/DIV Vo : 0.5V/DIV To : SA/DIV Vo : 0.5V/DIV
200ps/DIV 200us/DIV
12V 15V

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

Load current tr =tf= 100pus
To : 50% & 100% f=1kHz

Wl 1125 &

2000s/Gy

LR 200us/di

Vo > W W
lo=> i i i, ¥ O T T — b
iy / K?‘::_, — ,__jf N T— —___J;;‘."&:' \-'t_: _— f"‘;/ —"m'{'\‘_h
GND=>
lo : 2A/DIV Vo : 0.5V/DIV Io : 2A/DIV Vo : 0.5V/DIV
200us/DIV 200pus/DIV
TDK-Lambda 29/35



CCGS30-24-xxS

2-7. ATV —UE N (B2 ANEDR) F#ME  Inrush current characteristics

| 5V |

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

Im =>|

GND >

Vin =>|

GND

W 1125 M S0us/div

Vin : 10V/DIV Im : SOA/DIV

S50us/DIV

TDK-Lambda 30/35



CCGS30-24-xxS

2-8.  MAY v A X Output ripple and noise waveform
Conditions Vm : 24 VDC
Io : 100 %
TFa @ 25 °C
3.3V
W 2.6 M N/ dy Wit 25 W N/

10mV/DIV

2us/DIV 10mV/DIV 2us/DIV

12V

15V

W 25N

AN A A

prv Wb 1 250 A/ dv

10mV/DIV

2us/DIV 10mV/DIV 2us/DIV

TDK-Lambda 31/35



CCGS30-24-xxS

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

(a) HEZ v EBIE (JfE /X)) Conducted Emission Noise
Conditions Vin : 24 VDC

Io : 100 %
Ta : 25°C
“Vin Vin
90 = — 90
30 i i [ 80 . i [
VCCI ClassA QP Limit VCCI ClassA QP Limit
70 e 70 e
VCCI ClassA AV Limit VCCI ClassA AV Limit
= | =
@ 50 m 50
= I =
T 40 T 40
Q Q
3 | 3
30 " 30
20 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]
“Vin Vin
90 — —_— 90
30 i i i 30 i [
VCCI ClassA QP Limit VCCI ClassA QP Limit
70 e 70 s
VCCI ClassA AV Limit VCCI ClassA AV Limit
= =
m 50 m 50
= =
T 40 T 40
Q Q
— N —
30 30
20 A& AL 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]
FRITQPIE

Indication is QP values.
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CCGS30-24-xxS

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

(a) HEZ v EBIE (JfE /X)) Conducted Emission Noise
Conditions Vin : 24 VDC
To : 100 %
Ta : 25 °C

12V +Vin -Vin
90 90 :
VCCI ClassA QP Limit VCCI ClassA QP Limit
70 i R A 70 i N
VCCI ClassA AV Limit VCCI ClassA AV Limit
= 60 e = 60 e
> TR >
S | " S
@ 50 @ 50
T 40 T 40
Q Q
- -
30 30
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]
15V +Vin -Vin
90 90
VCCI ClassA QP Limit VCCI ClassA QP Limit
70 i R A 70 i N
VCCI ClassA AV Limit VCCI ClassA AV Limit
= 60 . = 60 -
£ 50 bkl £ 50
T 40 T 40
Q Q
- i -
30 | 30
20 |Svwigal o : 20 5 | P
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]
FRIIQPIHE

Indication is QP values.
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CCGS30-24-xxS

2-9.  EMIf#% Electro-Magnetic Interference characteristics

(b) MEZ BN IRE (HEH /1 X) Radiated Emission Noise
Conditions Vin : 24 VDC

Io : 100 %
Ta : 25°C
HORIZONTAL VERTICAL
70 70
60 60
VCCI ClassA QP Limit (Distance:3m) VCCI ClassA QP Limit (Distance:3m)
50 50
] ]
Z 40 Z 40
/m /M
= =
- 30 - 30
3 3
— -
20 20
10 10
0 0 — -
30 50 100 200 300 30 50 100 200 300
Frequency [MHz] Frequency [MHz]
HORIZONTAL VERTICAL
70 70
60 60
VCCI ClassA QP Limit (Distance:3m) VCCI ClassA QP Limit (Distance:3m)
50 50
E ]
E 40 E 40
/M /M
= =
7 30 5]
> >
Q Q
— -
20
10
0 — 0 .
30 50 100 200 300 30 50 100 200 300

Frequency [MHz] Frequency [MHz]

FoRIIE—7H
Indication is peak values.
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CCGS30-24-xxS

2-9.  EMIf#% Electro-Magnetic Interference characteristics
(b) MEZ BN IRE (HEH /1 X) Radiated Emission Noise

Conditions Vin : 24 VDC
Io : 100 %
Ta : 25 °C
12V
HORIZONTAL VERTICAL
70 70
60 60
VCCI ClassA QP Limit (Distance:3m) VCCI ClassA QP Limit (Distance:3m)
50 50
] ]
3 40 3 40
/m /m
= =
5 30 s
3 3
— —
20
10
0 0
30 50 100 200 300 30 50 100 200 300
Frequency [MHz] Frequency [MHz]
15V
HORIZONTAL VERTICAL
70 70
60 60
VCCI ClassA QP Limit (Distance:3m) VCCI ClassA QP Limit (Distance:3m)
50 50
] ]
3 40 3 40
/M [aa]
= =
- 30 - 30
3 3
— —
20 20
10 10 ‘ e R
0 0
30 50 100 200 300 30 50 100 200 300

Frequency [MHz]

FoRIIE—7H
Indication is peak values.

TDK-Lambda

Frequency [MHz]
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