CCG10-24-xxS

EVALUATION DATA

BT — &

TDK-Lambda



CCG10-24-xxS

INDEX
PAGE
1. HIEH#E Evaluation Method

I-1. JEFEE Measurement CirCUIts s+ sseereeeseesseneeanceanesennsccesancsannanns 3

(1) #ReE | B EE R PE BNV 7 MR £ O fthFrik

Steady state, Standby power, Warm up voltage drift and Other characteristics

) AN —ER (22 NEHR) % E  Inrush current waveform

3) Ay 7 v JAXEJE, W Output ripple and noise voltage and waveform

(4) EMI¥F#:  Electro-Magnetic Interference characteristics
1-2. ERBPIEMSS List of EqUIPMENE USEd *+ v s s errrerserteeetaatiittiitiitiiitiiieiaens 5

2. $MET—% Characteristics
2-1. F¥FME  Steady state characteristics

(1) ANJj-#Bfaf - EEZHE) Regulation - line and load, Temperature drift «+««seeeeeeee- 6

2) HABEE- DIy TN IAXEE 5 AT EE
Output voltage and Output ripple and noise voltage vs. Input voltage <<+ cceereeee- 7
(3) AJ17EFE %% %t )FFE  Input current and Efficiency vs. Output current « =+« - 9
(4) %hE xt AJJEE  Efficiency vs. Input voltage « ==+« esreeresrrsarsesseaeenaann. 11
(5) HCEh-BEWrEE R Start up and Drop out voltage characteristics +++«eeeseseeeeees 13
2-2. f5KEEE JJHHE  Standby power characteristics «««« v+ s ssrrrrreeeiiiiiiiiiiaes 15
2-3. EFERVZNFEE Warm up voltage drift characteristics ««=«seeeeseereseeeseeeeeeeenens 17
2-4. WEFRAERE  Over current protection (OCP) characteristics ««seeseeereeseeseescens 19
2-5. HASH LB F0ENE  Output rise and fall characteristics ++eeseeeeeeseeeeees 21
2-6. WPEISE (BfiaZ) F5¥4  Dynamic load response characteristics ++««eessseeeeeeeeeees 29
2-7. AJ)Y—EEE (B2 NER) $F%  Inrush current characteristics =« +sseeeeeeeeerereeeees 30
2-8. MV TN A XPEIE  Output ripple and noise waveform c«eceeeeeeeeeeeeeeeaeeene. 31
2-9. EMIf##: Electro-Magnetic Interference characteristics ««+eeseveereseraereaeeaceeens 32

fEHIFES  Terminology used

EF% Definition

Vin  eeeee AJJEE  Input voltage

Vo  eeeee Hi71%JE  Output voltage

Vre tece RCEE  RC voltage

lin  =eee- AJ17EHE  Input current

fo  ceeee Hi7)%Et  Output current

Ta  +ee-- JEIFHIRE  Ambient temperature
£ e JE 4 Frequency

X UHHERMFICBIDHRTHY, BHEELTBEZNET,

Test results are reference data based on our measurement condition.

TDK-Lambda 2/35



CCG10-24-xxS

1. HIEKFIE Evaluation Method
1-1. JIEMEIE Measurement Circuits
(D) #fFetE . AR RetE, @ N U 7 MR, £ ofthRrtt
Steady state, Standby power, Warm up voltage drift and Other characteristics

A
gLoad

Controlled temp. chamber

Fuse ! 5 5 ; _
—O0— +Vin +Vout (J)\

CCG10-24-xxS

e
\\i}’f -Vin -Vout (l)/

Vi
22 TRM O O

Current Probe

Q) AN —ER (B2 ANEHR) W Inrush current waveform

+Vout (J"

OO Current Probe +Vin
CCG10-24-05S
24VDC| Cll+
- 777 ) RC TRM O § Load

-Vin

-Vout (r

CCG10-24-xxSD ATJH— VEHLFEILCCG10-24-058 & 755 T,
CCG10-24-xxS have the same Inrush current characteristics as CCG10-24-05S data.

G MHHY w7 A XEHE, I Output ripple and noise voltage and waveform

Controlled temp. chamber

( : 50mm
[—
B4 S . L)
+Vin +Vout
4A — | \\
CCG10-24-xxS i
Vin C2
* ® 5 RC TRM O - § Load
L1
| —1
—
-Vin -Vout ‘/
\'|> (r Oscilloscope
Bandwidth: 100MHz
1.5m 50Q Cable Rli
C3
Cl : 4000uF Electrolytic Capacitor
C2 : 1uF Ceramic Capacitor
C3 : 4700pF Ceramic Capacitor
Rl : 50Q
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Cl1
C2
C3
C4
C5
L1

(4) EMI¥#%  Electro-Magnetic Interference characteristics

(a) MEF i 7B IE ()RR / A A) Conducted Emission Noise
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7
4
]
4
/
]
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Power Cord

y
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1 Y
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TE[E PR

Vertical Ground

Reference Plane
(2m*2m)

|

O —1
ANER T4 H—

[N

Input Line Filter

b emrm

Metal Ground Plane

(b) M5B 50 E (ES / A X) Radiated Emission Noise

EMI Test Receiver
Spectrum Analyzer
Pre Amp.

Y

f

7T
Antenna

D=3m

BFRa—F

Power Cord
\

HERkIE2E
D.U.T.

Aluminum Plate

* TIVIHR

v

H=80cm

IR

Turn table

/

(o] 1
ANEIE T4 —
Input Line

s ————

Filter

ESSITARSSASSAIRSSAINANNSNASSNANSNA]

P PSTEY S
Metal Ground Plane Bt
Earth

VCCl class A X}i&s7 U -r—3 3 > VCCl class A application system

24vDC|

: 50V
: S0V
: 2kV
: 2kV
: 25V
1 2A

Clf+

I Tes

Fuse L1

(I) +Vin

4A

) RC

100uF
10uF
1000pF
1000pF
10uF
10uH

\.I) -Vin

CCG10-24-xxS

+Vout (J>

§ Load

TRM O —_—

-Vout ([)

Electrolytic Capacitor
Ceramic Capacitor
Ceramic Capacitor
Ceramic Capacitor
Ceramic Capacitor
Normal Mode Choke Coil
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I'Tcq
(ELXZS500ELL101MH12D,Nippon Chemi-con)
(C3216X7R1H106KT, TDK)
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(C3225X7S3D102K200A A, TDK)
(C3216X7RIE106KT,TDK)
(LQHSBPN100MTOL,MURATA)
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1-2.

i I EF% SR List of equipment used

CCG10-24-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 GENS80-9.5 / GENH80-9.5
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 5135




2. B —X&  Characteristics

2-1.

HiFFME  Steady state characteristics

(1) AJJ-#fif-iiE 7258 Regulation - line and load, Temperature drift

3.3V

12V

15V

Io\ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 3.2953V [ 3.2957V | 3.2957V | 3.2953V [ 0.4mV 0.012%
50% (1.3A) 3.2951V | 3.2953V | 3.2954V | 3.2952V | 0.3mV 0.009%
100% (2.6A) | 3.2953V | 3.2953V [ 3.2952V | 3.2951V | 0.2mV 0.006%
Load 0.2mV 0.4mV 0.5mV 0.2mV
regulation 0.006% | 0.012% | 0.015% | 0.006%
2. Temperature drift Conditions Vin :
Io :
Ta -40°C 25°C 60°C Temperature stability
Vo 3.2903V [ 3.2952V | 3.3000V | 9.7mV | 0.294%
1. Regulation - line and load Condition Ta :
Io\ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 4.9901V | 4.9906V | 4.9907V [ 4.9907V | 0.6mV 0.012%
50% (1A) 4.9900V | 4.9902V | 4.9903V [ 4.9904V | 0.4mV 0.008%
100% (2A) 4.9904V | 4.9904V | 4.9903V [ 4.9904V | 0.1mV 0.002%
Load 0.4mV 0.4mV 0.4mV 0.3mV
regulation 0.008% [ 0.008% | 0.008% | 0.006%
2. Temperature drift Conditions Vin :
Io :
Ta -40°C 25°C 65°C Temperature stability
Vo 4.9862V | 4.9903V | 4.9929V | 6.7mV | 0.134%
1. Regulation - line and load Condition Ta :
Io\ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 11.9337V | 11.9351V | 11.9329V | 11.9321V [ 3.0mV 0.025%
50% (0.45A) | 11.9325V | 11.9331V | 11.9329V | 11.9290V | 4.1mV 0.034%
100% (0.9A) | 11.9336V | 11.9337V | 11.9328V | 11.9326V | 1.ImV 0.009%
Load 1.2mV 2.0mV 0.1mV 3.6mV
regulation 0.010% [ 0.017% | 0.001% | 0.030%
2. Temperature drift Conditions Vin :
Io :
Ta -40°C 25°C 65°C Temperature stability
Vo 11.9440V | 11.9328V | 11.9268V | 17.2mV | 0.143%
1. Regulation - line and load Condition Ta :
Io\ Vin 9VDC 12VDC | 24VDC | 36VDC Line regulation
0% 15.0643V | 15.0664V | 15.0642V | 15.0597V [ 6.7mV 0.045%
50% (0.35A) | 15.0643V | 15.0653V | 15.0651V | 15.0616V | 3.7mV 0.025%
100% (0.7A) | 15.0675V | 15.0677V | 15.0665V | 15.0626V | 5.1mV 0.034%
Load 3.2mV 2.4mV 2.3mV 2.9mV
regulation 0.021% | 0.016% | 0.015% | 0.019%
2. Temperature drift Conditions Vin :
Io :
Ta -40°C 25°C 70°C Temperature stability
Vo 15.0470V | 15.0665V | 15.0794V | 32.4mV | 0.216%

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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Output voltage and Output ripple and noise voltage vs. Input voltage
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12 VDC =—

24 VDC

36 VDC == == == ==
25 °C

9 VDC

CCG10-24-xxS
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3.3V

(%) Aouaronyg (%) Aouarongg
(= (=
(=1 = (= = (= = (= (= = S (=1 = (= = (= = (= (= = S
— (=N co o~ O e} <t o N — (== — (=)} =2 [ o v < o N — (=]
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 M 1 1 1
1 1 1 1 1
' 1 1 1 ]
R | B T S R S R T [ A /0. ||||||||||| I W R R
1 1 o 1 | 1
1 1 ~ 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
| . 1 1 1
||||| T it et it el sl s Rt
' 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1, 1 1 1
1 1 1 1 '
||||| 4 R N T N R NP WU
[ 1 1 1 i
' 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 M 1 1 1
1 1 1 1 1
' ' ' ! 1
||||| T =TT X" TTTTATT T TTrT T T AT TANT T AT T I T TR
1 \ 1 1 1
' v — 1 1 1
1 1 . 1 1 1
1 1 /0 1 1 1
1 1 K 1 |
1 1 1 1 = \
B o S E ———— .m ..... Jmm R T BT S +
(S 1 o 1 1 [
< ! . L ! N
o 1 m 1 1 1 M
D! 1 5 1 1 Q
= 1 1 1 1
fﬁ 1 1 m 1 1 m_
ANt B & Ry R~ R
1 1 =] | o=
1 1 1 1 1
i ] o ] ] ]
' 1 1 1 1
1 1 1 1 1
1 1 1 1 1
||||| T —===-r---- it Tl sl Rl
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
' 1 1 1 1
' 1 1 1 1
1 1 1 1 1
||||| 4 [ [ [ R I —
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 . 1 1 1
' 1 1 1 1
1 1 ! ! ]
L. " L e R TV RNl e T T TN NG T T T T | e e .
1 1 1 1 1
1 1 1 1 1
1 1 . o 1 1 1
1 1 1 1 1
| i / N i i
' 1 1 1
||||| + R AN LN N
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
' 1 1 1 1

25
SV
25

(V) waxmo ndug (V) warmod ndug

9/35

2A)

Output current (%)

TDK-Lambda



CCG10-24-xxS

(3) AJ1FEfi %0 %I /17 F  Input current and Efficiency vs. Output current
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(4) #h=R xt AJ17EJE Efficiency vs. Input voltage
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(4) #h=R xt AJ17EJE Efficiency vs. Input voltage
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CCG10-24-xxS

(5) EEhBEWr LR Start up and Drop out voltage characteristics
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CCG10-24-xxS

(5) EEhBEWr LR Start up and Drop out voltage characteristics

AJJEf *F AJEE

HJEE xF AJJFEE

Input current vs. Input voltage

Output voltage vs. Input voltage
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CCG10-24-xxS

FiR% T 5 Standby power characteristics

2-2.

Ta 25 °C
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CCG10-24-xxS

R4 )5 Standby power characteristics

2-2.

Ta 25 °C
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CCG10-24-xxS

RUZ Mg Warm up voltage drift characteristics

1H

2-3.
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CCG10-24-xxS

RUZ Mg Warm up voltage drift characteristics

1H

2-3.

24 VDC
100 %

Vin

Conditions
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Ta
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CCG10-24-xxS

FERFME Over current protection (OCP) characteristics

A
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2-4.
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Input voltage dependence
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CCG10-24-xxS

FERFME Over current protection (OCP) characteristics
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NI e

2-4.
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Input voltage dependence
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CCG10-24-xxS
2-5. WANEH EAYSEG AR Output rise and fall characteristics

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

3.3V

Vo—>

GND —>|
Vo>

GND =>|

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

Vo=>

GND =>|
Vo>

GND ->|

Vm: 10V/DIV Vo:2V/DIV Vm: 10V/DIV Vo:2V/DIV
10ms/DIV 1s/DIV
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CCG10-24-xxS
2-5. WANEH EAYSEG AR Output rise and fall characteristics

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

12V

Vo=

GND —>|
Vo>

GND =>|

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

15V

GND =>|
Vo>

GND ->|

Vm: 10V/DIV Vo:5V/DIV Vm: 10V/DIV Vo:5V/DIV
10ms/DIV 1s/DIV
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CCG10-24-xxS
2-5. WANEH EAYSEG AR Output rise and fall characteristics

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

3.3V

Vo—>

GND —>|
Vo>

GND =>|

Vm: 10V/DIV Vo: 1V/DIV Vm: 10V/DIV Vo: 1V/DIV
10ms/DIV 1lms/DIV

Vo=>

GND =>|
Vo>

GND ->|

Vm: 10V/DIV Vo:2V/DIV Vm: 10V/DIV Vo:2V/DIV
10ms/DIV 1ms/DIV
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CCG10-24-xxS
2-5. WANEH EAYSEG AR Output rise and fall characteristics

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

12V

Vo=

GND —>|
Vo>

GND =>|

Vm: 10V/DIV Vo:5V/DIV Vm: 10V/DIV Vo:5V/DIV
10ms/DIV 1lms/DIV

15V

GND =>|
Vo>

GND ->|

Vm: 10V/DIV Vo:5V/DIV Vm: 10V/DIV Vo:5V/DIV
10ms/DIV 1ms/DIV
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CCG10-24-xxS

25 AN L0 3EE FASERE (U —hON/OFF= ki — LI
Output rise and fall characteristics with REMOTE ON/OFF CONTROL

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

3.3V

Vo—>

GND |

Vie = D e A i

GND =>|

Vre : 5SVDIV Vo: 1V/DIV Vge : SVDIV Vo: 1V/DIV
10ms/DIV 1s/DIV

Vo=>

GND =>|

wl

GND ->| | - e R -

Vre : 3V/DIV Vo:2V/DIV Vg : SVDIV Vo:2V/DIV
10ms/DIV 1s/DIV
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CCG10-24-xxS

25 AN L0 3EE FASERE (U —hON/OFF= ki — LI
Output rise and fall characteristics with REMOTE ON/OFF CONTROL

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

12V

Vo=

GND | [

Vrc : SV/DIV Vo:5V/DIV Vrc : SVDIV Vo: 5V/DIV
10ms/DIV 1s/DIV

15V

GND =>|

Vpe 2| [ ] , = ....... ““““““

|

Vre : 3V/DIV Vo:5V/DIV Vg : SVDIV Vo:5V/DIV
10ms/DIV 1s/DIV

TDK-Lambda 26/35



CCG10-24-xxS

25 AN L0 3EE FASERE (U —hON/OFF= ki — LI
Output rise and fall characteristics with REMOTE ON/OFF CONTROL

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

3.3V

Vo—>

GND > f—— e -

Ve = [ R e e s S N B e

GND =>|

Vre : 5SVDIV Vo: 1V/DIV Vge : SVDIV Vo: 1V/DIV
10ms/DIV 1lms/DIV

Vo=>

GND =>|

PR | e

Vre : 3V/DIV Vo:2V/DIV Vg : SVDIV Vo:2V/DIV
10ms/DIV 1ms/DIV
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2-5.

Vo=

GND —>|

GND =>|

VRC_)

CCG10-24-xxS
IS H L2230 ST B F30ERE (VE—RMON/OFF=2 b — /L)

Output rise and fall characteristics with REMOTE ON/OFF CONTROL

12V

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

Ve : SV/DIV Vo:5V/DIV

Ve : SVDIV Vo: 5V/DIV

10ms/DIV

1lms/DIV

15V

Vge : SV/DIV Vo:5V/DIV

Vge : 5V/DIV Vo: 5V/DIV

10ms/DIV

1ms/DIV

TDK-Lambda
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CCG10-24-xxS

2-6.  EPEIRE (AfTAZ) F % Dynamic load response characteristics
Conditions Vin : 24 VDC
Ta 25 °C
3.3V
Load current tr = tf = 100us Load current tr = tf = 100us
To: 50% < 100% f=1kHz To : 50% < 100% f=1kHz
Vo>
Io—>
GND =>| [
Io: 1A/DIV Vo :200mV/DIV lo: 1A/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= N\ _ _ N
ol | e
S <
GNID =2 [ e
Io : 500mA/DIV Vo :500mV/DIV o : 500mA/DIV Vo : 500mV/DIV
200us/DIV 200us/DIV

TDK-Lambda
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CCG10-24-xxS
2-7. ANV —UFEIR (ENEWR) M Inrush current characteristics
Conditions Vin : 24 VDC

To : 100 %
Ta : 25°C

[ CCG10-24-05S ]

Im >

GND -

Vo>

GND ->|

Vin: 20V/DIV Tin : SA/DIV
Time : 20ps/DIV

CCG10-24-xxSD A JJ ¥ — LA FAETE CCG10-24-058 & % T,
CCG10-24-xxS have the same Inrush current characteristics as CCG10-24-05S data.
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CCG10-24-xxS

2-8. WAV v TN A X Output ripple and noise waveform

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

33V

Vo : 10mV/DIV Tmme : 2us/DIV Vo : 10mV/DIV Tmne : 2us/DIV

12V 15V

Vo :10mV/DIV Tmme : 2us/DIV Vo :10mV/DIV Tmne : 2us/DIV

TDK-Lambda 31735



CCG10-24-xxS

EMI¥F%  Electro-Magnetic Interference characteristics

2-9.

(a) HMEF v 7B (JFI® /A X) Conducted Emission Noise
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CCG10-24-xxS

EMI¥F%  Electro-Magnetic Interference characteristics

2-9.

(a) HMEF v 7B (JFI® /A X) Conducted Emission Noise
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CCG10-24-xxS

EMI¥F%  Electro-Magnetic Interference characteristics

2-9.

(b) MEFEIRIEE (85 /1 X) Radiated Emission Noise
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CCG10-24-xxS

EMI¥F%  Electro-Magnetic Interference characteristics

2-9.

(b) MEFEIRIEE (85 /1 X) Radiated Emission Noise
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