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Vin  ceeee AJJ7EJE  Input voltage

Vo  +eeee 18+ Output voltage

AY (EEERR RCH#EE  RC voltage
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o e HiJJ8E¥E  Output current

Ta o JEIPHIEE  Ambient temperature
£ e JESR% Frequency

KO HIERMFICB IR THY, ZHELL TEEZANET,

Test results are reference data based on our measurement condition.

TDK-Lambda 2135



1. HIEH{E Evaluation Method

CCG15-24-**§

[

O gLoad

Current Probe

1-1. JIEE# Measurement Circuits
(1) FRFrME | FPEEEE )RR, BEERY 7 MRFIE | 2 O RRE
Steady state, Standby power, Warm up voltage drift and Other characteristics
Controlled temp. chamber
Fuse { % 5 (L
+Vin +Vout
6.3A b
Vin Cll+
CCG15-24-**S
TRM O
) -Vin
L=
RC -Vout T
) AJ1tr— N (Z8 NG 2 Inrush current waveform
Fuse R1 J\
oave +Vin +Vout
24VDC| C2)+
- I/ CCG15-24-**S

TRM O
) -Vin

§ Load

RC -Vout (r

Q) WAV T v JAXER, #TE  Output ripple and noise voltage and waveform

Controlled temp. chamber

[

/
7

§ Load

Oscilloscope
Bandwidth:20MHz

£ : 50mm
[~—
Fuse (L
+Vin +Vout
6.3A [
Vin Cll+
CCG15-24-**S
C3
TRM O Z
) -Vin
RC -Vout (l)/
Cl : 120pF Electrolytic Capacitor
C2 : 8000uF Electrolytic Capacitor
C3 : 22uF Ceramic Capacitor
C4 : 4700pF Ceramic Capacitor
Rl : 0.01Q
R2 : 50Q

TDK-Lambda
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(4) EMI%#E  Electro-Magnetic Interference characteristics
(a) MEF Ui EE (& /1 X) Conducted Emission Noise

PEEAtERR
- B ) D.U.T. TIVIMR
SRR R . * Aluminum Plate
\\/' q || l.e— Vertical Ground
EMI Test Rece | A~ Refz:zrencg P;ane
est Receiver mx2m
Spectrum Analyzer
I=
=8 —K =
v B —] Stand H = 80cm
Power Cord
| A 1
— —* *
o — L
A TV o b o
Tnput Lirllé Filter [} Earth Metal Ground Plane
(b) M & FE S50 L (TR /1 X) Radiated Emission Noise
PEEAtRR
D.U.T.
- ) = |
e —>D 3m I TIVIH
| EFa—R | Aluminum Plate
Power Cord l
EMI Test Receiver owert-or \r l
Spectrum Analyzer R
Pre Amp. TYTF |
Antenna
v H = 80cm = [EHAL
= Stand =
] Turn table
pR— ® = =
© Sy o | e
e TANE— A g
Izl\p?t Esl{fe Filter Metal Ground Plane  Earth

VCCI class A %fii~7 7 V47— a2 VCCI class A application system

Fuse J) J\
OO QO +Vin +Vout O
6.3A
Vin Cll+
- yasi CCG15-24-**S
C2
TRM O _ § Load
O -Vin
RC -Vout (I}
Cl : 120pF Electrolytic Capacitor
C2 : 22uF Ceramic Capacitor
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1-2. ERRIEMKSS 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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2. ¥k —% Characteristics

2-1. ¥R Steady state characteristics

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

TDK-Lambda

3.3V 1. Regulation - line and load Condition Ta: 25°C
Io\ Vin 9VDC 12VDC 24VDC 36VDC Line regulation
0% 3.300V 3.300V 3.299V 3.299V ImV 0.030%
50% 3.299V 3.299V 3.299V 3.299V 0mV 0.000%
100% 3.298V 3.298V 3.298V 3.297V ImV 0.030%
Load 2mV 2mV 1mV 2mV
regulation 0.061% 0.061% 0.030% 0.061%
2. Temperature drift Conditions Vin: 24 VDC
Io: 100 %
Ta -40°C 25°C 85°C Temperature stability
Vo 3.277V 3.298V 3.300V 23mV | 0.697%
1. Regulation - line and load Condition Ta : 25°C
Io\ Vin 9VDC 12VDC 24VDC 36VDC Line regulation
0% 5.011V 5.012V 5.011V 5.009V 3mV 0.060%
50% 5.011V 5.011V 5.011V 5.009V 2mV 0.040%
100% 5.011V 5.011V 5.010V 5.009V 2mV 0.040%
Load OmV 1mV 1mV OmV
regulation 0.000% 0.020% 0.020% 0.000%
2. Temperature drift Conditions Vin: 24 VDC
Io: 100 %
Ta -40°C 25°C 85°C Temperature stability
Vo 4.978V 5.010V 5.016V 38mV | 0.760%
12V 1. Regulation - line and load Condition Ta: 25°C
Io\ Vin 9VDC 12VDC 24VDC 36VDC Line regulation
0% 12.060V 12.061V 12.060V 12.060V ImV 0.008%
50% 12.059V 12.060V 12.059V 12.059V ImV 0.008%
100% 12.059V 12.059V 12.059V 12.059V 0mV 0.000%
Load ImV 2mV 1mV ImV
regulation 0.008% 0.017% 0.008% 0.008%
2. Temperature drift Conditions Vin: 24 VDC
Io: 100 %
Ta _40°C 25°C 85°C Temperature stability
Vo 12.067V 12.059V 12.063V 8mV | 0.067%
15V 1. Regulation - line and load Condition Ta: 25°C
Io\ Vin 9VDC 12VDC 24VDC 36VDC Line regulation
0% 15.012V 15.013V 15.013V 15.013V ImV 0.007%
50% 15.011V 15.012V 15.011V 15.011V ImV 0.007%
100% 15.011V 15.011V 15.011V 15.010V ImV 0.007%
Load ImV 2mV 2mV 3mV
regulation 0.007% 0.013% 0.013% 0.020%
2. Temperature drift Conditions Vin: 24 VDC
Io: 100 %
Ta _40°C 25°C 85°C Temperature stability
Vo 15.018V 15.011V 15.016V 7mV | 0.047%
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(2) WAHEE-HAVY TN I AXEE kK AN EE

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

CCG15-24-%*§

Conditions Io 100 %
Ta : -40°C
25 °C
85 °C
3.3V
34 80
Output voltage
33 ¢ o e cEms ¢ eEms ¢ GEEEs ¢ oS ¢ emm— e @ T 60
g an emr e em e e o e e dm» o e o e e | e
(&)
80
]
S 32 40
=
&
=
o Output ripple and noise voltage
3.1 —— 20
’ - -— -— -— - -— -— -— -—
3.0 5 ' 0
0 10 20 30 40
Input voltage (V)
5.1 80
Output voltage
5.0 ... 60
g R e N S S B
[P]
80
]
S 49 40
=
&
=
o Output ripple and noise voltage
48 ——i-_-____.__— ___ 20
4.7 0
0 10 20 30 40

Input voltage (V)
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(2) HAEE-HH) TN /A XEE X ATJEE

Output voltage and Output ripple and noise voltage vs. Input voltage
Conditions Io : 100 %

Ta : 40°C ===-=
25°C —-—
85 °C
12V
12.2 80
Outputivoltage

A S N >
—— —— L — e E
12.0 60 g
—_ <
z E
S >
& 2
— o
° 118 Output ripple and noise voltage 40 s
E ~ - ear on o e e e e e - %
z —m - :
S &
E=
11.6 20 =
—— — — 8
R e =
o

11.4 0

0 10 20 30 40
Input voltage (V)
15V

15.2 80
Output voltage E
150 0 GRS |V G Y GV G VG Gm— . 60 F‘;D
—~~ S
< i)
s >
o0 0
s B2
S 148 40 2
2 g
8 Output ripple and noise voltage Lé:
- am am == = - T T T -i- - eam - 'E
14.6 i 20 =
R s ey I 2,
3

14.4 0

0 10 20 30 40

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

Conditions Vin : 9VDC = = = =
12 VDC == = =
24 VDC
. 36 VDC =— =— =
Ta : 25 °C
3.3V
3.0 100
Efficiency
90
‘4.;":{:%,;‘?__“ =
2 20 .'// = = 80
=1 S
: Vs .- <
t: /. /’ & o
3 v/7 ; P 70 g
2 lin P . 'S
a‘ Piiet .- &
= 1.0 , - 1 o "
/ SR N
- '
i . - ’
- ’ L] / . 50
= ‘ ———
——— T
00 EE= ‘ ‘ - ‘ | 40

0 20 40 60 80 100

4A
Output current (%) (44)

3.0 100
Efficiency
R 90
— T e e L — - —
= = e e
Z 20 ’ /, e 0
=1 7,7 e S
5 /. / P ” >
g 04 = o ; 70 8
° / Iin P e g
= ] .
£ 10 / -" anl -
| / AP
- .~
-~ " .~
- ‘; . - | - — | — 50
. - o — —— __. — | —
00 EE=—— % % | 40
0 20 40 60 80 100
A
Output current (%) (34)
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(3) AJyEt-#h= xt H /&R Input current and Efficiency vs. Output current

Conditions Vin : 9VDC = = = =
12 VDC = = =—
24 VDC
: 36 VDC =— — =
Ta : 25°C
12V
3.0 100
Efficiency
R 90
e i A I :_
;_— ;- - - — —,-
= / e _ - S
=
g / _7 ) o B
g / Tin -~ - 2
+~ , / o L.:
é" P ~ o , qu_i
= 1.0 = = 60
” - R
-~ -
- -’"‘ : I— 50
/’ .// ; —— = —
00 eE=—— f i f 40
0 20 40 60 80 100
1.3A
Output current (%) (1.34)
15V
3.0 100
Efficiency
I e 90
— A N T T T
2 y ,// . - T T
\<E/ 0 / ‘ L 7 , P 80 :\c\
E 77 _ <
[0
= / .- 2
5 / . A T 70 5
= Iin ” e 5
a / -~ - P> =
= 10 T 60
- L~
P - ., -
>
.‘V’__./—-— o e = —_—
00 EE=—— f - \ 40
0 20 40 60 80 100
1A
Output current (%) (14)
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1

Efficiency (%)

Efficiency (%)

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

3.3V

Conditions Io

Ta :

CCG15-24-**§

50 %
100 %
25 °C

00
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90
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Input voltage (V)

40

10 20 30
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(4) %h¥ %t AJ17EJE Efficiency vs. Input voltage

CCG15-24-**§

Conditions Io 50 %
100 %
Ta 25 °C
12V
100
95
:\j 90
c>)‘ - e = == - - .
=] - = -
L 85 g
2 -_"
=
m
80
75
70
0 10 20 30 40
Input voltage (V)
15V
100
95
:\j 90
>
g - T TS - - - -
8 85 -
&)
e
m
80
75
70
10 20 30 40

Input voltage (V)
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(5) HCEh-EWTEE =5 Start up and Drop out voltage characteristics

HATEE Xt ANTEIE ANV 5 A
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions Io : 100 % Conditions Io : 100 %
Ta : 25°C Ta : 25°C
3.3V 3.3V
4 3 3.0
Input voltage range Input voltage range
2.5
~ 3 ~
> < 59 N
< A = = N
£ 5
s 2 5 15 o~
> o
= E:
= g 10
© 1
0.5 L
v
0 0.0
5 6 7 8 9 10 11 5 6 7 8 9 10 11
Input voltage (V) Input voltage (V)
6 3 3.0
nput voltage range Input voltage range
5 2.5
)
> < ~
&0 o
< ()
s 3 5 15
> o
= E:
= o
g5 2 g 1.0
@
1 0.5 L
0 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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(5) HCEh-EWTEE 5 Start up and Drop out voltage characteristics

HAEIE K ASIEIE AJIEEH Xt ASIHIE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions Io : 100 % Conditions Io : 100 %
Ta : 25°C Ta : 25°C
12V 12V
14 ; 3.0
Input vnl?tngp range Input voltage range
12 2.5
Z N 2.0 > N
% G ™
s 8 o
S 5 1.5
> o
+~ 6 =
= =)
= g 10
5 4
2 0.5 L
L 4
0 0.0
5 6 7 8 9 10 11 5 6 7 8 9 10 11
Input voltage (V) Input voltage (V)
15V 15V
20 3 3.0
Input voltage range Input voltage range
2.5
S 2 P\
< A \é/ 2.0 \\
5 :
§ 10 2 1.5
= E:
= o
= g 1.0
© 5
0.5 L
v
0 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.  FHEFEJIRHME  Standby power characteristics

Condition Ta : 25 °C

3.3V
1.5
g 00% _—
g d/
S
§ 05
)
Remote Control:OFF -
//
//
-—/
0.0
0 10 20 30 40
Input voltage (V)
1.5
/ -
10:0% L /
% N / —
2 —
<Y ~~
>
He)
S
§ 05
)
Remote Control:OFF —
//
//
_/
0.0
0 10 20 30 40
Input voltage (V)
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2-2.  FHEFE IR Standby power characteristics

Condition Ta : 25 °C

12V
1.5
g 1.0
5}
2
o
o ~
>
§ 10:0% P /
s 0.5
) g T =
-
/’
/
_/-/ Remote Control;OFF
0.0 i
Input voltage (V)
15V
1.5
g 1.0
5}
2
2.
> 10:0%
He)
g 0.5
< .
& //
Remote Control:OFF —
/
0.0
Input voltage (V)
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2-3.  #EERYZMEE Warm up voltage drift characteristics
Conditions Vin : 24 VDC

Io : 100 %
Ta 25 °C

3.3V

0.4

0.2

0.0

-0.2

Output voltege drift (%)

0 1 2 3 4 5 6 7 8

Time (hour)

0.4

0.2

0.0

-0.2

Output voltege drift (%)

0 1 2 3 4 5 6 7 8

Time (hour)
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2-3.  #EERYZMEE Warm up voltage drift characteristics
Conditions Vin : 24 VDC

Io : 100 %
Ta 25 °C

12V

0.4

0.2

0.0

-0.2

Output voltege drift (%)

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

15V

0.4

0.2

0.0 I(

-0.2

Output voltege drift (%)

0 1 2 3 4 5 6 7 8

Time (hour)
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2-4. RBEIEIRFEFRFE  Over current protection (OCP) characteristics
AT B ATE JE PR B A7
Input voltage dependence Ambient temperature dependence
Conditions Vin : 9VDC == == == Conditions Vin : 24 VDC
12 VDC == = == Ta : -40°C —
24 VDC 25 °C — o —
1 36 VDC e s 85 °C
Ta: 25°C
3.3V 3.3V
4 4
I S L7
> 7/ 3 d
() ' 45 ) £
g 7 2
S 2 / S 2
> /. >
= / =
& &
=] y =3
© 1 © 1
,,,,,,, / il
0 0 :
0 50 100 150 200 250 0 50 100 150 200 250
Output current (%) Output current (%)
6 6
5——————/3/ R e s S o M
Z 4 4/ Z 4
& &
s 3 /Y i 4
Z /; z
=] 4 =3
= R/ =
g 2 I', g 2 /
|/ 1
0 / 0
0 50 100 150 200 250 0 50 100 150 200 250
Output current (%) Output current (%)
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2-4. RBEIEIRFEFRFE  Over current protection (OCP) characteristics

AT JFEEAR A JE PRI A A7
Input voltage dependence Ambient temperature dependence
Conditions Vin : 9VDC == == == Conditions Vin : 24 VDC
i 12 VDC == Ta : -40°C _——
24 VDC 25 °C — o —
1 36 VDC e s 85 °C
Ta: 25°C
12V 12V
14 14
12 p————— 12 =~ =Y
/7 /(I j 7
\q;;l) 8 ,I \Qb-;ﬁ 8 7
8 7 8 '
E 7 E ’
= 6 // E 6 J
& 7/ % 7
8 4 /’ ) 4 J 7
/£
2 2
/ /
0 - 0 :
0 50 100 150 200 250 0 50 100 150 200 250
Output current (%) Output current (%)
15V 15V
20 20
o~ 15— ~ 15 | ‘
> / = ”
by / 74 o >
o0 ° N i
8 vy 8 ’
5 10 74 s 10 /
2 ; E %
% 4 g Vg
y) %
S 5 / S 5 2
77777777 Vi
0 0 =
0 50 100 150 200 250 0 50 100 150 200 250
Output current (%) Output current (%)
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2-5. WG B -NEH TS Output rise and fall characteristics
Conditions Vin : 24 VDC
o : 0%
Ta : 25°C
3.3V
s . . . .

GND —
Vin —

GND —

GND —
Vin —

GND —

Vin : 10V/DIV

Vo : 1V/DIV

Vin : 10V/DIV |

Vo : 1V/DIV

50ms/DIV

2s/DIV

T<d Mainz100k >3

T4 Main 100k >3t

Vin : 10V/DIV

Vo :2V/DIV

Vin : 10V/DIV |

Vo : 2V/DIV

50ms/DIV

2s/DIV

TDK-Lambda
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2-5. WG B -NEH TS Output rise and fall characteristics
Conditions Vin : 24 VDC
o : 0%
Ta 25 °C
12V
Vo —

GND —
Vin —
GND = |t
Vin : 10V/DIV [ Vo : 5V/DIV Vin : 10V/DIV | Vo : 5V/DIV
50ms/DIV 2s/DIV
15V
Vo —
GND = |——— i ]
Vin —
GND | e rar e
Vin : 10V/DIV [ Vo :5V/DIV Vin : 10V/DIV | Vo : 5V/DIV
50ms/DIV 2s/DIV

TDK-Lambda
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2-5. WG B -NEH TS Output rise and fall characteristics

Conditions Vin : 24 VDC
Io : 100 %

Ta : 25 °C
3.3V
: €< Mainz 100k >>: : : : : : < Main:S0k »» :
VO N e | e
GND —
Vin —
GND = | st e e
Vin : 10V/DIV [ Vo : 1V/DIV Vin : 10V/DIV | Vo : 1V/DIV
50ms/DIV 1ms/DIV
Vo —
GND = |t [
Vin —
GND —
Vin : 10V/DIV [ Vo : 2V/DIV Vin : 10V/DIV | Vo : 2V/DIV
50ms/DIV 1ms/DIV
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CCG15-24-**S
2-5. WG B -NEH TS Output rise and fall characteristics

Conditions Vin : 24 VDC
Io : 100 %

Ta : 25 °C
12V
: €< Mainz 100k >>: : : : : : < Main:S0k »» :
Vo —
GND —
Vin —
GND = |t i [ e
Vin : 10V/DIV [ Vo : 5V/DIV Vin : 10V/DIV | Vo : 5V/DIV
50ms/DIV 1ms/DIV
15V
Vo —
GND = |f———— i ]
Vin —
GND B T S T S U S St I E [ P P O S O ST DU TR SURTUTUIE FOPPRIY
Vin : 10V/DIV [ Vo :5V/DIV Vin : 10V/DIV | Vo : 5V/DIV
50ms/DIV 1ms/DIV
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2-5.  WASEH B0 SIE F0EHE (U —RON/OFF= ki — L IRF)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL
Conditions Vin : 24 VDC

Io : 0 %
Ta : 25 °C
3.3V
<< M S0k 2> : <M 40k »x
VO N e T T
GND —
Vrc N T T T T T
GND —_l : ........ ............. ............ ...........
Vre : 5V/DIV [ Vo : 1V/DIV Vre : 5V/DIV | Vo : 1V/DIV
50ms/DIV 2s/DIV
Vo —
GND = |[————F bbb b
Vrec —
GND —
Vre : 5V/DIV [ Vo : 2V/DIV Vre : 5V/DIV | Vo : 2V/DIV
50ms/DIV 2s/DIV

TDK-Lambda 25135



CCG15

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

12V

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

24-%%8

GND —
Vrc T T T T T T T T
GND =i oo ] e
Vre : 5V/DIV [ Vo : 5V/DIV Vre : 5V/DIV | Vo : 5V/DIV
50ms/DIV 2s/DIV
15V
Vo —

GND —

Vrc —

GND —

Vrc : 5V/DIV

Vo :5V/DIV

Vo : 5V/DIV

50ms/DIV

TDK-Lambda
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2-5.  WASEH B0 SIE F0EHE (U —RON/OFF= ki — L IRF)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL
Conditions Vin : 24 VDC
Io : 100 %

Ta : 25 °C
3.3V
<< M S0k 2> : <M L0k >
VO N e T
GND —
Vrc N e e e
GND =i e ]
Vre : 5V/DIV [ Vo : 1V/DIV Vre : 5V/DIV | Vo : 1V/DIV
50ms/DIV 500us/DIV
Vo —
GND = |t b
Vrec —
GND —
Vre : 5V/DIV [ Vo : 2V/DIV Vre : 5V/DIV | Vo : 2V/DIV
50ms/DIV 500us/DIV
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2-5.  WASEH B0 SIE F0EHE (U —RON/OFF= ki — L IRF)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL
Conditions Vin : 24 VDC
Io : 100 %

Ta : 25 °C
12V
<< M S0k 2> : <M L0k >
Vo —
GND —
Vrc T e e
GND —_l : ........ ............. ............ ...........
Vre : 5V/DIV [ Vo : 5V/DIV Vre : 5V/DIV | Vo : 5V/DIV
50ms/DIV 500us/DIV
15V
Vo —
GND = ||——— i ]
Vrc N e e
GND = : s Y G IS AP ISR PR
Vre : 5V/DIV [ Vo : 5V/DIV Vre : 5V/DIV | Vo : 5V/DIV
50ms/DIV 500us/DIV
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2-6. IEJEINE (ARTAZ) FHE  Dynamic load response characteristics

=

Conditions Vin : 24 VDC
Io : 100 %

Ta : 25°C
3.3V
Load current tr = tf = 100us Load current tr = tf = 100us

To : 50% < 100% f=1kHz 1o : 50% < 100% f=1kHz

T<< Mainz 100k F¥

T<< Mainz 100k F¥

GND —
lo : 2A/DIV | Vo :0.5V/DIV lo : 2A/DIV | Vo :0.5V/DIV
200us/DIV 200us/DIV
12V 15V
Load current tr = tf = 100us Load current tr = tf = 100us
Io : 50% < 100% f=1kHz To : 50% < 100% f=1kHz

T<< Mainz 100k F¥ : D44 Mainz 100k >3

GND —

Io : IA/DIV [ Vo :0.5V/DIV Io : 1A/DIV [ Vo :0.5V/DIV
200us/DIV 200us/DIV
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2-7. AJIY—E N (SR AET) %M Inrush current characteristics

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

Iin —|

GND —
Vin —

GND —|

4 Mainzlk rrool

Vin : 10V/DIV | Tin : 100A/DIV

10us/DIV

TDK-Lambda 30135



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

3.3V

CCG15

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

24-%%8

12V

D<d MairaSk »F o

15V

SmV/DIV

1ps/DIV

D<d MairaSk »F o

SmV/DIV

1ps/DIV

TDK-Lambda
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CCG15-24-**S
2-9. EMIF#4:  Electro-Magnetic Interference characteristics
(a) HEF U 7B (JFiE /(X)) Conducted Emission Noise
Conditions Vin : 24 VDC

Io : 100 %
Ta 25 °C

3.3V
+Vin -Vin
90 90
80 VCCI ClassA QP Limit 80 VCCI ClassA QP Limit
70 ... 70 ...
VCCI ClassA AV Limit VCCI ClassA AV Limit
:60 :60 T
25 25
aa] ; aa] ; ; ;
= ? = P
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
VCCI ClassA QP Limit 80 VCCI ClassA QP Limit
... 70 ...
VCCI ClassA AV Limit VCCI ClassA AV Limit

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

(a) HEF U 7B (JFiE /(X)) Conducted Emission Noise

12V

+Vin

VCCI ClassA QP Limit

VCCI ClassA AV Limit

15V

90

0.50

1.00 5.00

Frequency [MHz]

+Vin

10.00

30.00

80

70

VCCI ClassA QP Limit

VCCI ClassA AV Limit

0.50

1.00 5.00

10.00
Frequency [MHz]

TDK-Lambda

30.00

CCG15-24-%*§

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

-Vin
90
80 VCCI ClassA QP Limit
70 N R s S o
VCCI ClassA AV Limit
60 e et
25
M
=
g 40
)
30
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
-Vin
90
80 VCCI ClassA QP Limit
70 b
VCCI ClassA AV Limit
60 e et
Z |
= i
&5 50
= i
Z% 40 I
30 -}
20 PVl ¥ Rt |
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
33/35
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2-9. EMIF#4:  Electro-Magnetic Interference characteristics
(b) HEZFEHRIRE (HEH /(X)) Radiated Emission Noise

Conditions Vin : 24 VDC

Io : 100 %
Ta : 25°C
3.3V
HORIZONTAL VERTICAL
70 - 70 :
60 : : : 60 ; ; ;
VCCI ClassA QP Limit (Distance:3m) VCCI ClassA QP Limit (Distance:3m)
50 : : : 50 : : :
:é 40 g 40
Z el
as] o]
=30 =30 Rt
o o
% 5
— —
20 20 [ R Vg e SR
10 10
0 0
30 50 100 200 300 30 50 100 200 300
Frequency [MHz] Frequency [MHz]
HORIZONTAL VERTICAL
70 - 70 :
60 : : : 60 ; i
VCCI ClassA QP Limit (Distance:3m) VCCI ClassA QP Limit (Distance:3m)
50 : : : 50 : : :
15\40 540
Z Z
as] /M
=30 30 B g P
o o
% 5
— —
20 20 [ L . J 1 W I ol S e—
10 10 ¥
0 - 0 :
30 50 100 200 300 30 50 100 200 300

Frequency [MHz]

TDK-Lambda

Frequency [MHz]
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2-9. EMIF#4:  Electro-Magnetic Interference characteristics
(b) HEZFEHRIRE (HEH /(X)) Radiated Emission Noise

Conditions Vin : 24 VDC

Io : 100 %
Ta : 25°C
12V
HORIZONTAL VERTICAL
70 - 70 :
60 : : : 60 i ; ;
VCCI ClassA QP Limit (Distance:3m) VCCI ClassA QP Limit (Distance:3m)
50 : : : 50 : : :
:é 40 g 40
Z el
as] o]
=30 =30
o o
% 5
— —
20 Ot AT R Y R 20
10 10
0 0 -
30 50 100 200 300 30 50 100 200 300
Frequency [MHz] Frequency [MHz]
15V
HORIZONTAL VERTICAL
70 - 70 -
60 : : : 60 i ; ;
VCCI ClassA QP Limit (Distance:3m) VCCI ClassA QP Limit (Distance:3m)
50 : : : 50 : : :
:é 40 g 40
Z | Z
=4 =
=30 : =30
o ; ]
: A :
— H —
20 v 20
10 i 10
0 - - - 0 - - :
30 50 100 200 300 30 50 100 200 300
Frequency [MHz]

Frequency [MHz]
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