CCG30-24-**D

EVALUATION DATA

R — 5

TDK-Lambda



1.

CCG30-24-**D

INDEX
PAGE

HEH¥E Evaluation Method
1-1. BIEEE Measurement CIircuits =+ s eeseesesercestenteecetesteatcccncencancanss 3

(1) FRRIE | FPBERE AR ME, I EER Y 7 MR, £ O RrME

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

2) A1V —E i (2 NER) #¥  Inrush current waveform

3) VYT 7AW Output ripple and noise waveform

(4) EMI¥F  Electro-Magnetic Interference characteristics
1-2. fEHREHES List of EqUIPMENt USEd *#+ v v v e rreserrsttiittiiiitiiitiiiiiiiiies 5

¥¢iE7—% Characteristics
2-1. F#¥FME  Steady state characteristics

(1) AJj-#faf-1EZHE) Regulation - line and load, Temperature drift ==++e=sseeeeee- 6

2) HAEE- NV T N IARXEE *F AT)EHE
Output voltage and Output ripple and noise voltage vs. Input voltage s eeccceer-- 8
(3) AJIEWL-%h= kF HJIF i Input current and Efficiency vs. Output current ==+« -« 10
(4) #h= xt AJJEE Efficiency vs. Input voltage =« cseecereeceresecriesriaeeaes 11
(5) EHEh-EWrE/LREME Start up and Drop out voltage characteristics <+eecceseeeeecees 12
2-2. THMETE Standby power characteristics ++««esseeeeeeesseeeneeeeeraiieecnnnn. 13
2-3. WFERUZNEFE  Warm up voltage drift characteristics ++««ssseeerereereneeranianannnns 14
2-4. WWEFRFERE  Over current protection (OCP) characteristics ===x=sessesreseereseeses 15
2-5. W H BV -3EE TR Output rise and fall characteristics =seeeeseeseereceess 16
2-6. EPEISE (AMEZE) FFE Dynamic load response characteristics =« e+seesseeeseeeecees 20
2-7. AN —FEFE (ZEAEGR) FiPE  Inrush current characteristics <+« seeseesereseeeceaes 21
2-8. WAV T v JAXIE  Output ripple and noise waveform +«eeseeeeeceeeeereeeennes 22
2-9. EMIF#4  Electro-Magnetic Interference characteristics =+« ++sseseeresrrseeceseecanes 23

L5 Terminology used

EF Definition

Vin  eeeee AJJEE  Input voltage
+Vo,-Vo +---- /18 Output voltage

Vie  ceeee RCFE*  RC voltage

lin  eeees AJJE}E  Input current

+lo,-Io  +eee- Hi /I8 ¥ Output current

Ta eeees JEIPHIRE  Ambient temperature
£ e 5R% Frequency

K OHHERMFICB TR R THY, ZHELL TEEZANET,

Test results are reference data based on our measurement condition.

TDK-Lambda 224



1. HIZEFHE Evaluation Method

CCG30-24-**D

Steady state, Standby power, Warm up voltage drift and Other characteristics
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(4) EMI%#1E  Electro-Magnetic Interference characteristics
(a) MEF i B (iR /1 X) Conducted Emission Noise

kg
o DUT. TR
FREICLPER [ s e . Aluminum Plate
AMN 50€/50pH it LY
H . [ | D=40cm ﬁﬁf}fl’@%ﬁﬂﬁ
Q&\ \/. i l.— Vertical Ground
% [ A~ Reference Plane
EMI Test Receiver (2mx2m)
Spectrum Analyzer
5
=58 —K =
v B —] Stand H = 80cm
& Power Cord
I v Va
o —— = *
A TAINE— Bahh £ @ K M
TR Filter [} Earth Metal Ground Plane
Input Line
(b) HEE SR (4T /X)) Radiated Emission Noise
e
D.U.T.
[ le—D=3m : TILVIR
| FFo—R | Aluminum Plate
. Power Cord |
EMI Test Receiver \1—+—
Spectrum Analyzer I |
Pre Amp. 7T |
Antenna
v H =80cm i EL =)
= Stand L
F] Turn table
° b S E Kb f HiHy
aEy TAIVE— B 2
A EE.{TE Filter “ Metal Ground Plane  Earth
Input Line
VCCI class A Xfiit~7 7 V47— a2 VCCI class A application system
| 1C3
I
Fuse L1 J) J\
OO NS O +Vin +Vout O
10A cs
Vi Cl C2 =L
= — 7 CCG30-24-**D - Load
COM O
Y O -Vin
C6
_ Load
RC -Vout (I)
| |
I'Tca
Cl : 10uF Ceramic Capacitor
C2 : 120uF Electrolytic Capacitor
C3,C4 : 1000pFx2parallel Ceramic Capacitor
C5,C6 : 22uF Ceramic Capacitor
L1 : ACMI211-102-2PL (TDK) Common Mode Choke Coil
TDK-Lambda 4124



CCG30-24-**D

1-2. EARIEMKSS 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. BT —% Characteristics
2-1. ¥R Steady state characteristics

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

1. Regulation - line and load Condition ~ Ta : 25 °C
*+Vo
Io\ Vin 9VDC 12VDC 24VDC 36VDC Line regulation
0% 12.078V 12.079V 12.078V 12.079V ImV 0.008%
50% 12.076V 12.077V 12.077V 12.076V ImV 0.008%
100% 12.066V 12.075V 12.082V 12.081V 16mV 0.133%
Load 12mV 4mV SmV SmV
regulation 0.100% 0.033% 0.042% 0.042%
*-Vo
Io\ Vin 9VDC 12VDC 24VDC 36VDC Line regulation
0% -12.094V | -12.095V | -12.096V [ -12.094V 2mV 0.017%
50% -12.093V | -12.093V | -12.092V [ -12.092V ImV 0.008%
100% -12.102V | -12.094V | -12.087V [ -12.085V 17mV 0.142%
Load 9mV 2mV omV ImV
regulation | 0.075% 0.017% 0.075% 0.075%
*+Voto-Vo
Io\ Vin 9VDC 12VDC 24VDC 36VDC Line regulation
0% 24.171V 24.173V 24.174V 24.174V 3mV 0.025%
50% 24.169V 24.170V 24.169V 24.169V ImV 0.008%
100% 24.167V 24.169V 24.170V 24.166V 4mV 0.033%
Load 4mV 4mV SmV 8mV
regulation 0.033% 0.033% 0.042% 0.067%
2. Temperature drift Conditions ~ Vin: 24 VDC
Io : 100 %
Ta -40°C 25°C 85°C Temperature stability
+Vo 12.078V 12.082V 12.098V 20mV 0.167%
-Vo -12.071V | -12.087V | -12.106V 35mV 0.292%
+Voto-Vo| 24.149V 24.170V 24.204V 55mV 0.458%
3. Load Regulation - Unbalance load Conditions Ta : 25 °C
*-lo : 100%
+lo\ Vin 9vVDC 12VDC 24VDC 36VDC
20% 12.219V 12.214V 12.215V 12.213V
100% 12.071V 12.081V 12.087V 12.084V
Load 148mV 133mV 128mV 129mV
regulation 1.233% 1.108% 1.067% 1.075%
*+o : 100%
-Io \ Vin 9VDC 12VDC 24VDC 36VDC
20% -12.278V | -12.274V | -12.271V | -12.268V
100% -12.106V | -12.096V | -12.089V [ -12.087V
Load 172mV 178mV 182mV 181mV
regulation 1.433% 1.483% 1.517% 1.508%
TDK-Lambda 6/24




CCG30-24-**D

1. Regulation - line and load Condition ~ Ta : 25 °C
*+Vo
Io \ Vin 9VDC 12VDC 24VDC 36VDC Line regulation
0% 15.101V 15.102V 15.102V 15.100V 2mV 0.013%
50% 15.095V 15.096V 15.095V 15.094V 2mV 0.013%
100% 15.096V 15.096V 15.096V 15.092V 4mV 0.027%
Load 6mV 6mV 7mV 8mV
regulation 0.040% 0.040% 0.047% 0.053%
*-Vo
Io\ Vin 9VDC 12VDC 24VDC 36VDC Line regulation
0% -15.089V | -15.091V | -15.090V [ -15.090V 2mV 0.013%
50% -15.092V | -15.094V | -15.092V [ -15.091V 3mV 0.020%
100% -15.090V | -15.092V | -15.093V [ -15.089V 4mV 0.027%
Load 3mV 3mV 3mV 2mV
regulation 0.020% 0.020% 0.020% 0.013%
*+Voto-Vo
Io\ Vin 9VDC 12VDC 24VDC 36VDC Line regulation
0% 30.190V 30.193V 30.192V 30.189V 4mV 0.027%
50% 30.187V 30.190V 30.187V 30.184V 6mV 0.040%
100% 30.186V 30.188V 30.188V 30.181V 7mV 0.047%
Load 4mV SmV SmV 8mV
regulation 0.027% 0.033% 0.033% 0.053%
2. Temperature drift Conditions ~ Vin: 24 VDC
Io : 100 %
Ta -40°C 25°C 85°C Temperature stability
+Vo 15.088V 15.096V 15.121V 33mV 0.220%
-Vo -15.088V | -15.093V | -15.116V 28mV 0.187%
+Voto-Vo| 30.176V 30.188V 30.237V 61lmV 0.407%
3. Load Regulation - Unbalance load Conditions Ta : 25 °C
*-Io : 100%
+lo\ Vin 9VDC 12VDC 24VDC 36VDC
20% 15.262V 15.257V 15.258V 15.254V
100% 15.107V 15.106V 15.105V 15.101V
Load 155mV 151mV 153mV 153mV
regulation 1.033% 1.007% 1.020% 1.020%
*+o : 100%
-Io\ Vin 9VDC 12VDC 24VDC 36VDC
20% -15.246V | -15.246V | -15.246V [ -15.241V
100% -15.098V | -15.101V | -15.102V [ -15.098V
Load 148mV 145mV 144mV 143mV
regulation 0.987% 0.967% 0.960% 0.953%
TDK-Lambda 7124



CCG30-24-**D
(@) HATBE- )7 /A REIE 5 ASBIE

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

Conditions Io : 100 %
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Conditions ITo : 100 %
Ta -40 °C -————
35°C @ —-—
85 °C
+15V
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(3) AJyEt-%h= %t H /&It Input current and Efficiency vs. Output current

Conditions Vin : 9VDC = = ==
12 VDC =— - —
24 VDC
36 VDC — — =

Ta : 25 oc

6.0 .
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! e T T AT S e e = 90
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(4) %h¥ %t AJ17EJE Efficiency vs. Input voltage

100
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(5) HCEh-EWTEE 5 Start up and Drop out voltage characteristics

s & ADEE
Output voltage vs. Input voltage

AJJFEW & AJTERE

Input current vs. Input voltage

Conditions  Io 100 %
Ta 25 °C
28 5.0
Input. voltage range Input voltage range
24 N
4.0
> 20 < R
g 5 3.0 ™~
£ 16 £ \
e G
2 12 20
8 —
8
1.0
4
v
0 0.0
5 6 7 8 9 10 11 5 6 7 8 9 10 11
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35 5.0
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% 4.0 h
—~ —_ N
= 25 < N
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£ 20 £ \
e G
215 20
8 —
10
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5
v
0 0.0
5 6 7 8 9 10 11 5 6 7 8 9 10 11
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TDK-Lambda 12/24



CCG30-24-**D

2-2.  FHEFE /IR Standby power characteristics

Conditions Ta : 25 °C
+12V
1.5
% 1.0
E 10:0%
o)
2,
>
o] ’——--\
£ 05 e =
n /7
Remote Control:OFF
0.0
0 10 20 30 40
Input voltage (V)
+15V
1.5
”
/

< 1.0
=
\g 10:0% /
: d
z d
2 TN /
s 05
n
Remote Control:OFF
———S—
0.0
0 10 20 30 40

Input voltage (V)
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2-3.  #EERYZMREE Warm up voltage drift characteristics

Conditions Vin 24 VDC
o 100 %
Ta 25 °C

0.4

0.2

0.0 r

Output voltege drift (%)

0 1 2 3 4 5 6 7 8

Time (hour)

0.4

0.2

0.0 r

Output voltege drift (%)

0 1 2 3 4 5 6 7 8

Time (hour)
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2-4. RBEVEIRFEFRFE  Over current protection (OCP) characteristics

AT B AT JE PRI B AR A7
Input voltage dependence Ambient temperature dependence
Conditions Vin : 9VDC ===~ Conditions Vin : 24 VDC
:  12VDC — - — Ta : -40°C =—=—-—-—
24 VDC : 25 °C —_——
: 36 VDC — — - : 85 °C
Ta 25 °C
28 28
24 7 24 ¥
~ , /- /; ”
2, 20 ot 20 /
P ; /// P Wi
ﬁ ﬁ y 2
= 16 77 = 16 f
Z / z /
5 12 7 5 12 /
= / =
S V4 S /
8 8 J
/ /
/
4 y, 4 y
-+
0 0
0 50 100 150 200 250 0 50 100 150 200 250
Output current (%) Output current (%)
35 35
30 — 30 ,
// I//
> 25 (7. > 25
) ,ll [5) /
2 5 / 2 50 ) 4
S 74/ S ¥
> > ;
5 15 74 215 /
= /3 5 V%
S 4 S /
10 / 10 /
5 5
A
0 0 "
0 50 100 150 200 250 0 50 100 150 200 250
Output current (%) Output current (%)
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CCG30-24-**D
2-5. WG B -NEHTANEHE  Output rise and fall characteristics

Conditions Vin 24 VDC
Io 0%
Ta 25 °C

<< Maini 250k »3: B B B B B B 4L Mains200k ¥y

+Vo —

GND —

-Vo —

Vin —

GND —

Vin : 10V/DIV | +Vo, -Vo : 10V/DIV Vin : 10V/DIV | +Vo, -Vo : 10V/DIV
50ms/DIV 1s/DIV

<< Maini 250k »3: B B B B B B 4L Mains200k ¥y

+Vo —

GND —

-Vo —

Vin —

GND —

Vin : 10V/DIV | +Vo, -Vo : 10V/DIV Vin : 10V/DIV | +Vo, -Vo : 10V/DIV
50ms/DIV 1s/DIV
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CCG30-24-**D
2-5. WG B -NEHTANEHE  Output rise and fall characteristics

Conditions  Vin 24 VDC
Io 100 %
Ta 25 °C

+Vo —

GND —

-Vo —

Vin —

GND —

<< Maini 250k »3:

o4 Mains 250k ¥

Vin : 10V/DIV

| +Vo,-Vo: 10V/DIV

Vin : 10V/DIV

+Vo, -Vo : 10V/DIV

50ms/DIV

10ms/DIV

+Vo —

GND —

-Vo —

Vin —

GND —

<< Maini 250k »3:

o4 Mains 250k ¥

Vin : 10V/DIV

| +Vo,-Vo: 10V/DIV

Vin : 10V/DIV

+Vo, -Vo : 10V/DIV

50ms/DIV

10ms/DIV
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2-5.

NS B30 SES FA0FHE (UE—HFON/OFF= h— /L IRF)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL

+Vo —

GND —

-Vo —

Vrc —

GND —

CCG30-24-**D

Conditions  Vin 24 VDC
Io 0%
Ta 25 °C

<< Maini 200k »3:

4L Mains200k ¥y

Vrc : 5V/DIV

| +Vo,-Vo: 10V/DIV

Vre : 5V/DIV

| +Vo,-Vo: 10V/DIV

20ms/DIV

1s/DIV

+Vo —

GND —

-Vo —

Vrc —

GND —

<< Moins 200k ¥

4L Mains200k ¥y

Vrc : 5V/DIV

| +Vo,-Vo: 10V/DIV

Vre : 5V/DIV

| +Vo,-Vo: 10V/DIV

20ms/DIV

1s/DIV

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

Conditions Vin 24 VDC
lIo 100 %
Ta 25 °C

<< Maini 200k »3: B B B B B B 4L Mains200k ¥y

+Vo —

GND — ]

-Vo —

Vre— s [ ;
GND - SN O T W W -

Vrc : 5V/DIV | +Vo, -Vo : 10V/DIV Vre : 5V/DIV +Vo,-Vo : 10V/DIV
20ms/DIV 10ms/DIV

<< Maini 200k »3: B B B B B B 4L Mains200k ¥y

+Vo —

GND —

-Vo —

Vrc —

GND — S S N B / ________ N N NS N ]

Vrc : 5V/DIV | +Vo, -Vo : 10V/DIV Vre : 5V/DIV +Vo, -Vo : 10V/DIV
20ms/DIV 10ms/DIV
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2-6. IEJEINE (ARTAZ) FHE  Dynamic load response characteristics

El

Conditions Vin : 24 VDC
Ta 25 °C
+12V
Load current tr =tf=100us Load current tr = tf=100us

Io : 50% < 100% f=1kHz lo : 50% < 100% f=100Hz

o << Mainz 1M 3> B << MainzIM 3> B

+Voto-Vo —

+Vo —

-Vo —

+lo, -Io —
GND — i j : : : : i : ‘ ‘ . :
+Vo to -Vo, +Vo, -Vo : 0.5V/DIV +Vo to -Vo, +Vo, -Vo : 0.5V/DIV
Io : 1A/DIV lo: 1A/DIV
200us/DIV 2ms/DIV
+15V
Load current tr =tf=100us Load current tr = tf=100us
Io : 50% < 100% f=1kHz Io : 50% < 100% f=100Hz

D4 Mainz M 3> << MainzIM 3>

+Voto -Vo —

+Vo —

-Vo —

+lo, -Io —
GND — : : , :
+Vo to -Vo, +Vo, -Vo : 0.5V/DIV +Vo to -Vo, +Vo, -Vo : 0.5V/DIV
lo : 1A/DIV Io : 1A/DIV
200us/DIV 2ms/DIV
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2-7. AJIY—UE (28 NEGL) $#ME  Inrush current characteristics

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

s 00 Maled 10k 33 1

Iin — : : . : : : : : :

GND —

Vin —

GND —

Vin : 20V/DIV | Tin : 100A/DIV
20us/DIV
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2-8. WAV vT I, JAXPH Output ripple and noise waveform

Conditions Vin 24 VDC
Io 100 %
Ta 25 °C

Ol MainEl0k rr ol

+Vo —

Vo=l AN N N AN AN N

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

Ol MainEl0k rr ol

+Vo = [ ' 2 Yo

+Vo to -Vo, +Vo, -Vo : 20mV/DIV
2us/DIV
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2-9. EMIF#4:  Electro-Magnetic Interference characteristics
(a) MEF UL (JFE /A X) Conducted Emission Noise

90

o0
(=}

=
(=)

VCCI ClassA QP Limit

(=)
(=)

VCCI ClassA AV Limit

e
S
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]
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~
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S
S
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3
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(=]

20

0.15 0.50 1.00 5.00

10.00 30.00
Frequency [MHz]

TDK-Lambda
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Conditions  Vin 24 VDC
Io 100 %
Ta 25 °C

-Vin
90
80 vcci ClassA.QP Limit
70 : R
VCCI ClassA AV Limit
=60 :
Z
& 50 ;
= ;
40
3 5
— ;
30 a2 2
20
10
0 IR EEEEE ; IEEEEE ;
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
-Vin
90
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2-9. EMIF#4:  Electro-Magnetic Interference characteristics
(b) MEZFHEHRRE (HE4 /(X)) Radiated Emission Noise

Conditions Vin : 24 VDC
Io 100 %
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