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DATA SHEET Date Apr.01,2002
Model CBS2002428 Temp. 25 C
Test Static electricity immunity test Humid. 40 %Rh
HEIMERR Tested by T.Oiwake
1. Method — according to EN61000-4-2 —

(1) Points to be applied voltage
BIEFINERT

Input pin/ Output pin Case pin,/RC pin/TRM pin
AQhe v/ Whyey =ty /RCt,/TRME
(2) Testing shall be satisfied at the lower levels given below
FUMEBEIZIVANMHAETIERERE (TEESR)
(3) Change the polarity (+/-) of applied voltage

FIUIMARME +/-DORMMTEN TN ER

(4) For the time interval between successive single discharges an initial value of 1s. is recommended.

On preselected points at least ten single discharges shall be applied.

1 EOEBRTEF A/ M ORIE R
(5) Contact discharge method
BiRETER

Test levels of EN61000-4-2

Level 1

Contact discharge [kV] 2

»
[0.9]

Air discharge [kV] 2

2
4
4

2. Conditions
(1) Input . DC24V
(2) Output : Rated output
(3) Ambient temp. . 25+10°C

3. Conditions of Acceptability

According to EN50082-2 (EN61000-4-2 Level 2)
EN50082-2(EN61000-4-2 LAN2)ATH BT DL

4. Result
Voltage Lo Pin to be tested
No. | Level | “ry\,3 | Polarity o e TG UT 1S VOUT . -S| CASE] _RC | TRM
1 : ) T OK | OK OK OK OK | OK | OK
2 — OK | OK OK OK OK | OK | OK
3 ) . T OK | OK OK OK OK | OK | OK
4 - OK | OK OK OK OK | OK | OK
5 ; A T OK | OK OK OK OK | OK | OK
6 — OK | OK OK OK OK | OK | OK
7 . 2 T OK | OK OK OK OK | OK | OK
8 — OK | OK OK OK OK | OK | OK

All are satisfactory to item 3: OK
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5. Testing circuitry

+VIN +VOUT *—
RC +S
Input T
DpC z CBS TRM —c3 mca |Load
Cl o s 01uH 35V
684 F CASE 10 F
~V @ @
I WY VN VOU

C1: 50V68 u F PMseries(nichicon)

C2: DE1307-640E472M-KH(MURATA)

C3: MDD21H104M(Nitsuko)

C4: 35V470 u F LXZseries(NIPPON CHEMI-CON)

Fig. Testing circuitry




DATA SHEET Date Apr.17,2002
Model CBS2002428 Temp. 25 C
Test Radiated, radio—frequency, electromagnetic field immunity test |[Humid. 40  %Rh
es
H SRR B R BRE A =T /RABR Tested by T.Oiwake
1. Method — according to EN61000-4-3 —

These tests are defined for measuring the effect that electromagnetic radiation has on the
equipment connected. The tests shall be made in a shielded enclosure.

SR TABREHN OB RAIE TS, REBIIV VNV -ATIThnaZe,

(1) Frequency band : 80MHz to 1000MHz
B EERE - 80MHz A>6 1000MHz
(2) Test levels
RERL A
Test levels of EN61000—-4-3

Level| Testing field strength V/m
1 1
2 3
3 10

2. Conditions

(1) Input : DC24V
(2) Output : Rated output
(3) Ambient temp. : 25%£10C
(4) Testing circuitry : Fig.1
+S
LF1 LF2
+V 1mH 1mH
0 * * O +VIN +VOUT O— >r—o
L] L
Input 1 813;QQQQ’ l 323BQQQQ + C3 + l
DC T uF uF o CBS mu¢ ¢ Tcor  |Load
wm | oW ke o | 1ue
o 0 uF
o oy ~VIN VOUTO—p———
c5
B S ad
F Lo OF J 3 oase -s

Fig.1 Testing circuitry

3. Conditions of Acceptability
According to EN61000-4-3 Level3
EN61000-4-3 L~ L3% R 4528

4. Result
No. |Level|Testing field strength(V/m]| Result
1 1 1 OK
2 2 3 OK
3 3 10 OK

All are satisfactory to item 3: OK




Conditions Date 2002/4/17 %}%ﬁ *_l_

Test : Radiated Susceptability
Model Name : CBS2002405/28

OPhotographs of Test Set-Up

+S
LF1 LF2
+V 1mH 1mH
| o— ’ ™ o +VIN +VOUT¢
o o
Input lg;;QQQQ’ l ggs Q0w + C3 +
: : 330
DC uF uF UF CBS Truo c6 o7 |Load
’.U()UU‘ 35066 RC 01 uF |
oo -VIN -VOUTO—# ¢ A
-V c4_T_ C5
4700 4700
pF * pF

C|> CASE -S

LF1, LF2 :SC-10-10J (TOKIN)
C1.C2 :CFJC22E334M (Nitsuko)

C3 :50V 330 u F PMseries (nichicon)

C4.C5 :DE1307-640E472M-KH (MURATA)

C6 :CBS2002405 10V 2200 i F LXZseries (NIPPON CHEMI-CON)
CBS2002428 35V 470 i F LXZseries (NIPPON CHEMI-CON)

c7 :MDD21H104M (Nitsuko)

Fig. Testing circuitry
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DATA SHEET Date Apr.4,2002
Model CBS2002424 Temp. 25 C
Test Electrical fast transient/burst immunity test Humid. 40  %Rh
BRE)77-AMNT /Y 2/ N AR Tested by T.Oiwake
1. Method — according to EN61000-4-4 —
(1) Points to be applied voltage
BEINERT
1) Between input terminal(L) and ground plane
ANEF (L) — 7787/
2) Between input terminal(N) and ground plane
ANHmF(N) — 7N 7 V=
3) Between FG terminal and ground plane
FGH+ — 7' 7VN7°Vv—r/
4) Between output terminal and ground plane
WA+ — 79VN 7 v
(2) Testing shall be satisfied at the lower levels given below
FIMMEEIIV AV HAETIBR ER (THRBR)
(3) Change the polarity (+/-) of applied voltage
EUIRIE +/-D& 4 TENENENE
(4) The period of applied voltage is 1 minute
EARREIY S S e B!
Test levels of EN61000—4-4
Level 1 2 3 4
Voltage peak[kV] [ 0.5] 1 2 4
Repetition rate [kHz]| 5 5 5 |25
2. Conditions
(1) Input : DC24V
(2) Output : Rated output
(3) Ambient temp. : 25+10°C
3. Conditions of Acceptability
According to EN50082-2 (EN61000-4-4 Level 3)
EN50082-2(EN61000-4-4 L~ V3)%&i R+ 524
4, Result
Voltage . Pin to be tested
No. | Level | "y | Polarity iR T —VIN ['VOUT+S[.VOUT —S[CASE] RC
1 1 0.5 + OK OK OK OK OK OK
2 ’ - OK OK OK OK OK OK
3 9 1 + OK OK OK OK OK OK
4 - OK OK OK OK OK OK
5 3 9 + OK OK OK OK OK OK
6 - OK OK OK OK OK OK
7 4 4 + OK OK OK OK OK OK
8 - OK OK OK OK OK OK
All are satisfactory to item 3: _OK
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5. Testing circuitry

z' |Load
C4
1uF

DG ¢l 4700pF
68 uF f—*‘ 'CASE

-Lt—VI N -Vout

+VIN +VOUT L . 4
5 RC +S I
out| e | w cBS ™
s '[(c)a

C4 : 470 u F 35V Electrolytic capacitor

Fig. Testing circuitry
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DATA SHEET Date 2002/4/17
Model CBS2002428 Temp. 25 C
. Surge immunity test Humid. 40  %Rh
lest . — = ;
Py 2= TR Tested by T.Oiwake
1. Method — according to EN61000-4-5 —
(1) Points to be applied voltage
BRI T
- Line to line (74 = AV : /)—<N) -
1) Between input pin (+V) and input pin (V)
AR U(+V) = ASEV(-V)
- Line to case pin (74v - r—At"v[E] : a%®)) -
2) Between input pin (+V) and case pin
AR (V) = =AY
3) Between input pin (V) and case pin
AN (-V) = F—=AE"Y
(2) Test at the selected levels shown below
FINEBEV~A M, TRIZHED
(3) Change the polarity (+/-) of applied voltage
FUMARYE +/-O&RHETENENTKKE
(4) Number of tests : Six positive and six negative at selected points.
RRORBEH . TNETNOHNE T, EAL6ERRTH
(5) Repetition rate : maximum 1/min.
R BREE : BRI 4y (153 P EDORIFRE 3<)
Test levels of EN61000-4-5
Level 1 2 3 4
Test voltage (kV] 051 1 2 4
2. Conditions
(1) Input . DC24V
(2) Output : Rated output
(3) Ambient temp. : 25%10°C
(4) Testing circuitry : Refer to item 5
3. Conditions of Acceptability
Line to line : According to EN50082-2 (EN61000-4-5 Level 3)
FAv = T4/ (J—=<N) : EN50082-2(EN61000-4-5 VAANETEETHIE
Line to earth : According to EN50082-2 (EN61000-4-5 Level 4)
Ty = =AU (3FY) 1 EN50082-2(EN61000-4-5 VA WVA)ETGRTHIE
4. Result
Voltage .. | Line (+V) ~ Voltage ... | Line (+V) —| Line (V) -
No. (kV] Polarity Line (-V) No. (kV]) Polarity Case pin | Case pin
1 0.5 + OK 1 0.5 + OK OK
2 ) - OK 2 ) - OK OK
3 1 + OK 3 1 + OK OK
4 - OK 4 - OK OK
51, ¥ OK 5 0 v OK OK
6 - OK 6 - - OK OK
7 4 + OK OK
8 - OK OK
All are satisfactory to item 3: OK
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5. Testing circuitry

L1

W 1.3uH J;
q *VIN VouT
> RC +$
CBS m
c8
CASE Load
-S
-VIN -VouT
L1, L2  : ETQP6FIR3LFA (MATSUSHITA)
Cl, C2. C6. CT : CY55Y5P2A305M (TOKIN)
C3. C4  : CY55Y5U2A685S (TOKIN)
c4 : 50V 330 u F PMseries (nichicon)
8 : 35V 470 uF LXZseries (NIPPON CHEMI-CON)
SAl. SA2. SA3 : ERZV1OD470 (MATSUSHITA)
c9 : MDD21H104M (Nitsuko)

Fig. Testing circuitry
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SEEH

DATA SHEET Date 2002/4/17
Model CBS2002428 Temp. 25 °C
Test Surge immunity test Humid. 40  %Rh
H— (32T 4R B Tested by T.Oiwake
1. Method — according to EN61000-4-5 —
(1) Points to be applied voltage
B E FNEE A
- Line to line (7~ - 74/ : )—=<W) -
1) Between input pin (+V) and input pin (-V)
AN (V) = AHE/(-V)
- Line to case pin (J4Y = r—At"v[ : a%) -
2) Between input pin (+V) and case pin
ANE(HV) - F=AE"
3) Between input pin (V) and case pin
AR A(=V) = r—at’y
(2) Test at the selected levels shown below
FIMBEEV~MIE, TRIZHED
(3) Change the polarity (+/-) of applied voltage
ENnRE +/- D& TEN TN ER
(4) Number of tests : Six positive and six negative at selected points.
REOER : TN ENOHMEH T, EAKCEIARTS
(5) Repetition rate : maximum 1/min.
MRUEE : H&K1EL 55 (153 Lo FkRE <)
Test levels of EN61000-4-5
Level 1 2 3 4
Test voltage (kV] 0.5 1 2 4
2. Conditions
(1) Input . DC24V
(2) Output . Rated output
(3) Ambient temp. : 25+10°C
(4) Testing circuitry : Refer to item 5
3. Conditions of Acceptability
Line to line : According to EN50082-2 (EN61000-4-5 Level 3)
FLv = T4/ (J—<1V) : EN50082-2(EN61000-4-5 LAA3)ETG R THIE
Line to earth : According to EN50082-2 (EN61000-4-5 Level 4)
FAv = F—AL"V R (3%Y) 1 EN50082-2(EN61000-4-5 VANV ETR R THIE
4. Result
Voltage .. | Line (+V) - Voltage .. | Line (+V) —| Line (-V) -
No. (kV) Polarity Line (V) No. (kV) Polarity Case pin Case pin
1 0.5 + OK 1 0.5 + OK OK
2 ) - OK 2 ) - OK OK
3 1 + OK 3 1 + OK OK
4 - OK 4 - OK OK
5 9 + OK 5 9 + OK OK
6 - OK 6 - OK OK
7 4 + OK OK
8 - OK OK
All are satisfactory to item 3: OK
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5. Testing circuitry

+S

>4VIN - +VOUTS *——o
330 7J77

L]

Load
Input Eilter «F [TR¢ CBS c6 c7
DC o
uF

» ~VIN -VOUTS

C5 =S¢
4700pF ;
0 CASE
Combination Wave
Generator
LF1,LF2 : SC-10-10J(TOKIN)
C1,C2 : CFJC22E3334M (Nitsuko)
C3 1 50V 330 1 F PMseries (nichicon)
C4.C5 : DE1307-640E472M-KH (MURATA)
C6 : 35V 470 u F LXZseries (NIPPON CHEMI-CON)
C7 : MDD21H104M (Nitsuko)
SA1, SA2 : ERZV10D470 (MATSUSHITA)
SA3 : DSA-302MA (MITSUBISHI)

Fig. Testing circuitry
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CD‘EL May 13, 2003
CBS20048 EMI/EMS Test result Design engineering dep.

Approved : §9 ,/fgf/ew«da
Prepared V:J— @/I:W"b

No. Test item Conditions Conditions of Acceptability Result
(1) Rated input(DC48V) (1)Meets the undermentioned standard.

1 |Line conduction (2) Rated load FCC Part15 classB , VCCI classB
(3) Ambient temp. 25+10°C CISPR22 classB , EN55022-B OK
(4) Testing circuitry  Fig.1 and Fig.3
(1) Rated input(DC48V) (1)Meets the undermentioned standard.

2 |Radiated emission (2) Rated load FCC Part15 classB , VCCI classB
(3) Ambient temp. 25+10°C CISPR22 classB , EN55022-B oK.
(4) Testing circuitry  Fig.1 and Fig.3
(1) Rated input(DC48V) {1)No protection circuit failure.

3 |Static electricity immunity test (2) Rated load (2)No output voltage drop with control

(EN61000-4-2) (3) Ambient temp. 25+10°C circuit failure.

(4) Contact discharge voltage 8[kV]|(3)No any other function failure OK

(EN61000-4-2 Level 4)
(5) Testing circuitry  Fig.5

(1) Rated input(DC48V) (1)No protection circuit failure.
4 |Radiated, radio—frequency, (2) Rated load (2)No output voltage drop with control
electromagnetic field immunity test  |[(3) Ambient temp. 25+10°C circuit failure. .
(EN61000-4-3) (4)Testing field strength  10[V/m] |(3)No any other function failure Y K

(EN61000-4-3 Level 3)
(5) Testing circuitry  Fig.3

(1) Rated input(DC48V) (1)No protection circuit failure.
5 |Electrical fast transient/ (2) Rated load (2)No output voltage drop with control
burst immunity test (3) Ambient temp. 25+10°C circuit failure.
(EN61000-4-4) (4) Test peak voltage 4[kV] (3)No any other function failure OK

(IEC61000-4-4 Leve! 4)
(5) Testing circuitry  Fig.5

(1) Rated input(DC48V) (1)The power supply is not stop
6 |Surge immunity test (2) Rated load (2)Circuit does not malfunction.
(EN61000-4-5) (3) Ambient temp. 25+10°C (3)No abnormality of the insulation
(4) Test voltage ' destruction etc. DK

Line to line  2[kV] (Level 3) (4)Parts are no damaged.
Line to earth 4[kV] (Level 4)
(5) Testing circuitry  Fig.2 and Fig.4

(1) Rated input (DC48V) (1)No protection circuit failure.
7 |lmmunity to conducted disturbances, |(2) Rated load (2)No output voltage drop with control
induced by radio—frequency fields {(3) Ambient temp. 25+10°C circuit failure.
(EN61000-4-6) (4) Voltage level (em.f) 10[V] (3)No any other function failure OK

(EN61000-4-6 Level 3)
(5) Testing circuitry  Fig.3
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OEMI/EMS testing circuitry

*VIN +VOUT L 4 O
[nput CBS c8 |+ CQI Output
FG O o)
Fig.1 testing circuitry (No.1and No.2)
- Noisefilter - - - - - - o o oo

|
|
|
O
|
1
|
|
Input 1
|
1
|
|
|
O

+VIN
+VOUT

CBS

~VIN gasg —VOUT

C1.C2,C3,.C4,C6,C7 :

C5
C8

C9

L1.L2
SA1

SA2, SA3

777

Fig.2 testing circuitry (No.6)

3 uF 100V Seramic capacitor

: 220 4 F 80V Electrolytic capacitor
: 2200 4 F 10V Electrolytic capacitor (CBS2004803. 05)

1000 ¢ F 25V Electrolytic capacitor (CBS2004812, 15)

1 470 4 F 35V Electrolytic capacitor (CBS2004824. 28)
: 330 F 100V Electrolytic capacitor (CBS2004848)
: 0.1 4 F Film capacitor

1.3 H Choke Coil
ERZV10D101 (MATSUSHITA ELECTNIC CO., LTD.)
ERZV07D820 (MATSUSHITA ELECTNIC CO., LTD.)

or equivalent




— CO$EL

ZEEH

OEMI/EMS testing circuitry

Noise filter

LF1 +VIN +VOUT

0000
Juo

-VIN -VOouT

—1I—o
o

CASE

o +VIN +VOUT

LF1
:
I
1 C1

o —VIN -VOUT

O

Output

—|I—0
o

CASE

0000
e

Fig.4 testing circuitry (No.6)

C1.C2.C4 : 0.33uF 250V Film capacitor

C3 : 33 uF 100V Electrolytic capacitor
C5.C6 : 4700pF 250V Seramic capacitor
c7 : 22004 F 10V Electrolytic capacitor (CBS2004803. 05)

: 1000 u F 25V Electrolytic capacitor (CBS2004812. 15)
: 470 u F 35V Electrolytic capacitor (CBS2004824. 28)
: 330 F 100V Electrolytic capacitor (CBS2004848)
C8 : 0.1 uF Film capacitor
LF1, LF2 : 3.0mH 5A Common mode Choke Coil
SA1.SA2 : ERZV10D101 (MATSUSHITA ELECTNIC CO., LTD.)
SA3 : DSA-302MA (MITSUBISHI MATERIALS CORP ADVANCED PRODUCTS)

or equivalent
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OEMI/EMS testing circuitry

© ? o iN +VOUT » o
— 0 RC +S
C4
Input e CBS T1rRM c3 + Output
C2 L case -S
__-L(r —VIN -VOouT o)
Fig.5 testing circuitry (No.3 and No.5)
C1 : 33uF 100V Electrolytic capacitor
C2 : 4700pF 250V Seramic capacitor
C3 : 0.1 uF Film capacitor
C4 : 2200 F 10V Electrolytic capacitor (CBS2004803. 05)

1000 i F 25V Electrolytic capacitor (CBS2004812. 15)

: 470 4 F 35V Electrolytic capacitor (CBS2004824. 28)
: 330 F 100V Electrolytic capacitor (CBS2004848)

or equivalent






