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Power Frequency Magnetic Field Immunity Test (IEC61000-4-8)

fEfHFE5  Terminology Used

+Vin  eeeees + AN + Input terminal

-Vin eeeees - N1t - Input terminal

RC  =ee--- JE—RON/OFF=rr—/ L5 Remote ON/OFF control terminal
+Vout +ceeee +H 1w + Output terminal

-Vout +eeeee -t 71 b - Output terminal

COM ++evee w777 N+ Common ground terminal

FG  eeeeee TV —LT TR Frame GND

L e Bt Earth

X OUHARMERE RMFICRB T MR THY ZEMEL TEEAENET,

Test results are reference data based on our standard measurement condition.
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1. (2= 4BBFER~<Y

Summary of Immunity Test Results

MODEL : CCG15-24-**D

CCG15-24-**D

o . MIEHEYE |,
o itk gL~ HEER )
Item Standard Test Level Result
Level
R g T g NI :
F R EAI =T 1R Contact Discharge : 8kV
Electrostatic Discharge Immunity Test TEC61000-4-2 Air Discharge : 8kV A PASS
O VR SRR SR B BB A R 2 =T 3R 10V/m (80-1000MHz)
Radiated, Radio-Frequency, IEC61000-4-3 3V/m (1.4-2.0GHz) A PASS
Electromagnetic Field Immunity Test 1V/m (2.0-2.7GHz)
IN—= A2 =T AR IEC61000-4-4 Output Port : 4kV A PASS
Electrical Fast Transient / Burst Immunity Test Signal Port : 2kV
Y= A2 =T 1R
ST IEC61000-4-5 | Normal Mode : 2kV A | pass
Surge Immunity Test
A HE R R B R A S 2 =T AR
Conducted Disturbances, Induced by IEC61000-4-6 10V (150kHz-80MHz) A PASS
Radio-Frequency Field Immunity Test
BB A2 =T 3R
-4- 30A/m (50H, 60Hz
Power Frequency Magnetic Field Immunity Test IEC61000-4-8 ( ) A PASS
RRSEUEOFEMIL, BT A=V 2SR TTESY,
Refer to the test condition section for further details.
HIE FEHEA
Criterion Level A
LGB 5% a2 5 H I BEDOEB DR NF
The regulation of output voltage must not exceed 5% of initial value during test.
2. BRI O ) BT EA S AB L T g
The output voltage must be within the regulation of specification after the test.
3. FEME - FE K DTN
Smoke and fire are not allowed.
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2. WESHE

2=7 4R
Electrostatic Discharge Immunity Test (IEC61000-4-2)

MODEL : CCG15-24-12D

@ fiﬁl #1#1#% Equipment Used
Pl SRR
Electrostatic Discharge Simulator
o HCEHHT 0 330Q
Discharge Resistance
s FEA R : 150pF
Capacitance

) RS EE The number of D.U.T. (Device Under Test)
+ CCG15-24-12D : 1A (unit)

(3) ABREAM: Test Conditions

CCG15-24-**D

: ESS-S3011/GT-30R  (Noise Laboratory)

« ANJBE : 24VDC - AR s ER

Input Voltage Output Voltage Rated
o )R 0 0%, 100% o fBME i

Output Current Polarity
o AR IE1HL : 10[H] « TR : >R

Number of tests 10 times Discharge Interval >1 second
o JEPRIEE : 25°C

Ambient Temperature

@) RERTHEE OCEINERT Test Method and Device Test Point

- HEf L

Contact Discharge Case
o KPR : A

Air Discharge Input and Output terminals

T7us B EE HESBELS
Analog voltage meter Electrostatic discharge output
BET VE—Vir—7 NV
Discharge gun Return cable
L ¥
y @ BEXRER
Electrostatic
DC input ———¢ %ﬁ?g * Insufftﬁfj&pla te d.ischarge
simulator

TNITV—h

Aluminum plate

<J FG

N b

P Resistor

470k Q 0.8
Wooden table -om
B

Resistor
470k Q

)

IS —y
GND plane

TDK-Lambda
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CCG15-24-**D

(5) JIESLM: Acceptable Conditions
LaBR 1, 5% %22 M ) EEOEH DR
The regulation of output voltage must not exceed 5% of initial value during test.
2. 7R R O TR IIATE ) S A B LTV
The output voltage must be within the regulation of specification after the test.
3FESE - FER DR

Smoke and fire are not allowed.

(6) FRBREIEE Test Circuit

Fuse
6.3A
Ve, (I)+Vin +V0ut(l)7
C2
1 L Cl CCG15-24-**D _— Load
- yas4
COMO
0-Vi C3
1n —_— Load
RC -Vout(ﬁi
o Effa T (C1) : 50V 120pF
Electrolytic Cap
s BIIvrarT Y (C2,C3) : 25V 22uF

Ceramic Cap.

(7) REAER Test Result

Contact Discharge (kV) CCG15-24-12D
8 PASS

Air Discharge (kV) CCG15-24-12D
8 PASS
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CCG15-24-**D

3. IR E R BRI =T AR
Radiated, Radio-Frequency, Electromagnetic Field Immunity Test (IEC61000-4-3)

MODEL : CCG15-24-12D

(1) fER#HIEF Equipment Used

o VI FNTV R —H : N5181A (Agilent technologies)
Signal Generator

o« NI—T VT VAT I : CBA 1G-250 (Teseq) AS0104-55/55 (Milmega)
Power Amplifier System

s NAuTT T : VUL9118E  (Schwarzbeck) 3117 (ETS Lindgren)

Bilog Antenna

2) LN HE% The Number of D.U.T (Device Under Test)

* CCG15-24-12D : 113 (unit)
(3) FABRZM Test Conditions

- ATEE : 24VDC - HEE D ERE
Input Voltage Output Voltage Rated

« : 0%, 100% « IRIEZS R : 80%, 1kHz
Output Current Amplitude Modulated

o fimi DK, HEE o JEI FRIREE : 25°C
Wave Angle Horizontal and Vertical Ambient Temperature

« A—=TarTavar: L0%AT v 0.5 RFf el : 3.0m
Sweep Condition 1.0% step up, 0.5 seconds hold Distance

« WRERTT M) N S RNVZSV ST 123
Test Angle Top/Bottom, Both Sides, Front/Back

o EREFUEB I : 80~1000MHz, 1.4~2.0GHz, 2.0~2.7GHz

Electromagnetic Frequency

4) BT Test Method

TIusEER

Analog voltage meter

Bk

DC input ——¢ *

D.U.T.

ARE +
Wooden table 0.8m
TNAISV—h

Aluminum plate

TYFT g 3 % i
Antenna

TR TES
Anechoic material to
reduce floor reflections

- ZS RS L—r
GND plane

(5) HESLM: Acceptable Conditions
LARER T 5% &2 5 H I EEDOEB DR
The regulation of output voltage must not exceed 5% of initial value during test.
2. BRI O H I I S AT L T
The output voltage must be within the regulation of specification after the test.
3R R DI H

Smoke and fire are not allowed.
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CCG15-24-**D
(6) FABREIEE Test Circuit

Fuse
6.3A
gV, J)+Vin +V0utg)7
C2
1 L Cl CCG15-24-**D _— Load
- yasi
COMO
0-Vi C3
m —_— Load
RC -Voutﬁ)i
DS VAN (C1) : 50V 120pF
Electrolytic Cap
o BTy AT (C2.C3) : 25V 22uF

Ceramic Cap.

(7) ABRFER Test Result

Electromagnetic Frequency | Radiation Field Strength (V/m) | CCG15-24-12D
80 - 1000 MHz 10 PASS
1.4 - 2.0 GHz 3 PASS
2.0-2.7GHz 1 PASS
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4. BRI T 7— ARG Dz M= AR I2 =T 4B
Electrical Fast Transient / Burst Immunity Test (IEC61000-4-4)

MODEL : CCG15-24-12D

(1) fER#HIES: Equipment Used

« EFT/BH/ESE : FNS-AX3-B50B (Noise Laboratory)
EFT/B Generator

o« TV T T 15-00001A (Noise Laboratory)
Coupling Clamp

) RS HBEZ The Number of D.U.T. (Device Under Test)
.« CCG15-24-12D  : 175 (unit)

(3) ABREAM: Test Conditions

CCG15-24-**D

- ATEE : 24VDC - MR D ERE
Input Voltage Output Voltage Rated
« M7 : 0%, 100% o FRBRISFH 157
Output Current Test Time 1 minute
o i D+ — o JEAPHIRE : 25°C
Polarity Ambient Temperature
o PR [EIEL : 1A « POVAEBEK : 5kHz
Number of Test 1 time Pulse Frequency
o N— 2R . 15msec o POV AEER : 75pcs
Burst Time Number of Pulse
o N—ZLE : 300msec
Burst Cycle
4) RBRFER OHINIERT Test Method and Device Test Point
A. AJJAR—F (+Vin, -Vin)IZ[FKRFZEIN
Apply to input port (+VIn, -Vin) at the same time.
0.5+ 0.05m 7T us RS
Analog voltage meter
DCinput —¢ EFT/B $624:4% l R
EFT/B generator D.U.T. -
FG FG{ _*_
1 _0.lm

t

AL MR A THAITL—k

‘Wooden table Insulating support Aluminum plate 0.8m

>

1

TIRTV—
GND plane

TDK-Lambda
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CCG15-24-**D

B. H717R—F (+Vout, -Vout, COM)Z[EIFEEZHIIN
Apply to output port (+Vout, -Vout, COM) at the same time.

Trul EEE 0.5+ 0.05m
Analog voltage meter l
)

L

‘ e EFT/B 345
DC input ——¢ D.U.T. Load EFT/B generator
* VFG FG

o

TAIFV—h Mok i A AE

0.8m Aluminum plate Insulating support Wooden table

IR T —r na
GND plane
C. fF54A—hRC. -Vin)ZHIM
Apply to signal port (RC, -Vin).
~ IV TI50 T

fEER—b Coupling clamp
Signal port PR—ZRJALZAH
T7asEEH Burst noise input
Analog voltage meter PSRN

l AE
4
DC input ———¢ ?)t??g * EFT/B RAERR
* T EFT/B generator
0.1m | FG

TAITL—h Hakg i B ABE

0.8m Aluminum plate Insulating support Wooden table

)

TIIRT—
GND plane
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CCG15-24-**D

(5) HIESf: Acceptable Conditions
LR, 5% & A5 I EEDEB O/
The regulation of output voltage must not exceed 5% of initial value during test.
2. iR O ) B I EA DA B L TR e
The output voltage must be within the regulation of specification after the test.
3P FERDIRNE

Smoke and fire are not allowed.

(6) FREREIFE Test Circuit
A. AJIFR—N (+Vin, -Vin)IZRIRFIZEIN
Apply to input port (+Vin, -Vin) at the same time.

Fuse
6.3A
O—O\.0 4$+Vin +Voutg)7
,Cl CCG15-24-**D _ Load
yas)
COMO
generator r) -Vin __C3
_— Load

RC -Vout(ﬁi

B. H717R—F (+Vout, -Vout, COM)IZ[EEEZHIIN
Apply to output port (+Vout, -Vout, COM) at the same time.

Fuse
6.3A
oaVe’ J)+Vin +Voutg)—
1 LCl CCG15-24-**D _— EFT/B Load
T a4z AR
COMO O C
0O-Vin C3 EFT/B

generator Load

RC -Vout(ﬁi

TDK-Lambda 10/17



CCG15-24-**D

C. {§HA—F RC, -Vin)IZHIN
Apply to signal port (RC, -Vin).

Fuse
6.3A

4J)+Vin +V0utg)7

C2
,Cl1 CCG15-24-**D _— Load
77
COMO
O-Vin [ C3
_— Load

EFT/B 4% RC —Vout(l)i

EFT/B generator
.
TN T 5T
Coupling clamp

-
o FgaL T LY (ChH : 50V 120pF
Electrolytic Cap
o BIIvraLT LY (C2.C3) : 25V 22uF

Ceramic Cap.

(7)) REBFER Test Result

Test Port Test Voltage (kV) | CCG15-24-12D
Input (+Vin, -Vin) 4 PASS
Output (+Vout, -Vout, COM) 4 PASS
Signal (RC, -Vin) 2 PASS
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5. =T AM22=T 1R
Surge Immunity Test (IEC61000-4-5)

MODEL : CCG15-24-12D

(1) fER#HEIES: Equipment Used

o B : LSS-FO3AIA  (Noise Laboratory)
Surge Simulator

s FEHAE—H A L =L 20
Coupling Impedance Normal

s fEarT oY . J—=Jb 18uF
Coupling Capacitance =~ Normal

2) RSB The Number of D.U.T. (Device Under Test)
+ CCG15-24-12D : 37 (unit)

3) #RBRSZM Test Conditions

CCG15-24-**D

« ATEE : 24VDC - HAERE D ER
Input Voltage Output Voltage Rated

o )RR 1 0%, 100% o ABR B : 50H]
Output Current Number of Tests 5 times

o fmfE N o B—FK e %
Polarity Mode Normal

o JEPEREE : 25°C
Ambient Temperature

@) RERTHEE OCEINERT Test Method and Device Test Point
J—=)LE—F (+Vin, -Vin) ([ZEIN
Apply to Normal mode (+Vin, -Vin).
7 us EER

Analog voltage meter

TAITL—h
Aluminum plate

DC input —o

P—URBH ?
Surge simulator ABE

Wooden table 0.8m
l—oFG
e JI T —
GND plane
(5) JIESLM: Acceptable Conditions
Lk 5%A 82 5 M FEEDOLEB DR
The regulation of output voltage must not exceed 5% of initial value during test.
2. 5B O ) B I EA DA B L TR0 e
The output voltage must be within the regulation of specification after the test.
3B FERDIRNE
Smoke and fire are not allowed.
TDK-Lambda 12/17



(6) FABREIEE Test Circuit

CCG15-24-**D

Fuse
6.3A
S —O\ O (J)+Vin +V0utg)7
e 1% C2
AR _1SAl DIZ'/_+ZC1 CCG15-24-**D _— Load
Surge COMO
simulator S-Vin | _C3
—_— Load
RC -Voutﬁ)i
Y= TTT Y= (SA1) : ERZV10D470 (Panasonic)
Surge Absorber
- X AA—K (D1) : 1SR154-600 (ROHM Semiconductor)
Diode
- Efiga T (CI) : 50V 120pF

Electrolytic Cap.

Ty rAVT Y

Ceramic Cap.

(7) ABRFER Test Result

(C2,C3) : 25V 22uF

Test Mode

Test Voltage (kV)

CCG15-24-12D

Normal

2

PASS

TDK-Lambda
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CCG15-24-**D

6. EMEER R B ERRAI=T AR
Conducted Disturbances, Induced by Radio-Frequency
Field Immunity Test (IEC61000-4-6)

MODEL : CCG15-24-12D

1) fFEREHHIZS Equipment Used

¢« RF N\U—T7 7 : BBAI150 (R&S)
RF Power Amplifier

o VI NT =R —H : N5181A (Agilent technologies)
Signal Generator

R Tt R SN A : CDN-M216 (schaffner)
Coupling De-Coupling Network (CDN)

« RFIEAZTT : EM101 (Liithi)
RF Injection Clamp

2) 3N HBE% The Number of D.U.T. (Device Under Test)
¢ CCG15-24-12D : 115 (unit)

(3) ABREAM: Test Conditions

- ADJFEE : 24VDC - AR L R
Input Voltage Output Voltage Rated

- HE : 0%, 100% o TEREAE S : 150kHz~80MHz
Output Current Electromagnetic Frequency

o JEPRIREE 1 25°C

Ambient Temperature
« (=T arFavar o LO%AT YT 0.5 REF
Sweep Condition 1.0% step up, 0.5 seconds hold

@) RERTHEECEINERT Test Method and Device Test Point
A. AJJR—=F (+Vin, -Vin) X BH 1R — (+Vout, -Vout)IZHIN
Apply to input port (+Vin, -Vin) and output port (+Vout, -Vout).
B. {§%5A—k (RC, -Vin)IZHIN
Apply to signal port (RC, -Vin).

7/ EER fEER—F
Analog voltage meter Signal port
+ HEREZAN BEREZAN TAITV—h
RF input RF input Aluminum plate
0.1~0.3m ) IS r_l__l __________________ .
1 1
hERAE BT Ly BEAITT
RF input ] ?)t??: CDN2 A RF injection clamp

DC input —¢ CDN1 ¢

e v TR Ty
L

%_ ABlL TIYURTV—
Wooden table GND plane

(5) HESLM: Acceptable Conditions
1LERER T 5% &2 5 H I EEDOEB DR
The regulation of output voltage must not exceed 5% of initial value during test.
2. AR O )BT E DAL L TR
The output voltage must be within the regulation of specification after the test.
3B FEKRDIRNE

Smoke and fire are not allowed.
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CCG15-24-**D

(6) FABREIEE Test Circuit
A. AJJR—=F (+Vin, -Vin) X GH 1R — (+Vout, -Vout)IZHIN
Apply to input port (+Vin, -Vin) and output port (+Vout, -Vout).

Fuse
—(J>+Vin +V0ut(l)7ﬂ
C2
L,Cl1 CCG15-24-**D _
yasi
COMO——4 CDN2 § Load
0-Vin | c3

RC NVoup——=—0__ O0—

B. &5 AR—k RC, -Vin)IZHIN
Apply to signal port (RC, -Vin).

Fuse
6.3A
4J)+Vin +Voutg)7
C2
. Cl1 CCG15-24-**D _— Load
7
T COMQO
O-Vin [ C3
_— Load
WE RS A RC -Vouto———
RF input
_L_
SN/
RF injection clamp
-
o BfEa T (C1) : 50V 120pF
Electrolytic Cap
s ¥y TarT Y (C2.C3) : 25V 22pF
Ceramic Cap.
(7) REAER Test Result
Test Port Test Voltage (V) | CCG15-24-12D
Input (+Vin, -Vin) 10 PASS
Output (+Vout, -Vout) 10 PASS
Signal (RC, -Vin) 10 PASS
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BB EERAZI =T 4R
Power Frequency Magnetic Field Immunity Test (IEC61000-4-8)

MODEL : CCG15-24-12D

1) fFEREHHIE Equipment Used
e ACNU—YV—2R 1 4420 (NF)
AC Power Source
o LAY A L 0 HHS5215/10A  (Schwarzbeck)
Helmbholtz Coil

Q) A EBE%E The Number of D.U.T. (Device Under Test)
. CCG15-24-12D  : 1% (unit)

(3) ABREAM: Test Conditions

CCG15-24-**D

« AJJEE : 24VDC < HAEE D ER

Input Voltage Output Voltage Rated
« B : 0%, 100% o FVINRE S A : 50Hz, 60Hz

Output Current Magnetic Frequency
o JE DI : 25°C RE A XY, Z

Ambient Temperature Direction
o B ARFH] o 108020 B (& T 1)

Test Time More than 10 seconds (each direction)

4) RERFHIE Test Method
|< 1.5m >|
14

NIV T ANV ) o

Helmbholtz coil 1 7 e BIEE

Analog voltage meter

NIVEFNVI L)L )

Helmbholtz coil 2 1.5m

DCi PR =t
nput D.U.T. ; Load
[ ]
Wooden table '—v—“ AC/RT —— 2R
AC power source
na ST —r
GND plane

(5) HEZM Acceptable Conditions
1LARER T 5% &2 5 H I EEDEB DR
The regulation of output voltage must not exceed 5% of initial value during test.
2. BRI H I I S B L 7
The output voltage must be within the regulation of specification after the test.
3B FERDIRNE

Smoke and fire are not allowed.

TDK-Lambda
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(6) FABREIEE Test Circuit

Fuse
6.3A

. BT
Electrolytic Cap

s BIIyrar TN
Ceramic Cap.

(7) ABRFER Test Result

J)JrVin +V0utg)7
C2
.Cl CCG15-24-**D _— Load
yasi
COMQO
0O-Vin 1 C3
_— Load

RC -Voutﬁ)i

(C1) . 50V 120uF

(C2.C3) : 25V 22yF

Magnetic Field Strength (A/m) | CCG15-24-12D

30 PASS
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