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1.Test Method HFE2500
(1) Conducted Emission
Spectrum Analyzer LISN Aluminum
EMI Test Receiver DUT Plate
(Peak,Quasi-Peak 500hm/S0uH  Fe ) Load et o
Average Value) \ AC Cord 1=
\ * *
Stand E
:H=800m
o| <278 :
1 ; * 1
b
Earth / I:]—" Input Line
Metal Ground Plain Filter™ "
TEST RECEIVER ESPI (ROHDE & SCHWAR?Z)
LISN ENV4200 (ROHDE & SCHWARZ)

*1:D.U.T is installed inside HFE2500-S1U rack

(2) Radiated Emission

(Biconical Antenna)
(Log-periodic Antenna)

Aluminum
Spectrum Analyzer Plate
EMI Test Receiver DUT |1 Load
(Peak,Quasi-Peak A D=3m___ ... —> [TFG (1) FG
Average Value) .
; Stand ‘
H=80cm ! Turn Table
| — - i 1
Earth / - InputLine
Metal Ground Plain Filter -
SPECTRUM ANALYZER MS2601A (ANRITSU)
EMI TEST RECEIVER 85462A (HEWLETT. PACKARD)
BICONICAL ANTENNA 3110BA30/200 (EMCO)
LOG-PERIODIC ANTENNA LP200000 (ELECTROMETRIX)
LPA2530 (ELECTROMETRIX)
*1:D.U.T is installed inside HFE1600-S1U rack
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2. Test Data HFE2500
2.1 Conducted Emission

12V

(1) Test condition

Input voltage/frequency: 100VAC/50Hz
Output current: 100%
Ambient temperature; 25°C
Regulation: EN55022-B

HFE 2500 installed in HFE-S1U Rack

(2) Test results
Interference wave list -

EN55022-B
PHASE FREQ RESULT LIMIT MARGIN
QP AV QP AV QP AV
MHz dBuVvV dBuv dBuv dBuv dBuv dBuv
0.150150 61.4 46.87 66.00 56.00 -4.60 -9.13
L 0.195489 | 53.14 46.81 63.79 53.79 -10.65 -6.98
N 0.150000 | 61.84 48.71 66.00 56.00 -4.16 -7.29
0.195880 | 50.91 4473 63.80 53.80 -12.89 -9.07
Phase L
dBuV  so.0
70.0
- EN55022-B QP
s0.0 || i % i ;
J{\f-\i\; : EN55022-B AV
s0.0 L\Jﬁi ‘ —
L ‘ : l
NV A
TNt A A AT
30.0 = wmu UxJ"“‘mj LQ«'S\BLM N‘“%‘j i ﬁ{*ﬁ \fk i ]
, L ™ f- i fy
200 | gy, m fo \;P\fﬂ.ﬁ'
T o
10.0
0.0
150 Mz 1 MHz 10 Mz 30 MHz
Phase N
dBHV 80.0

7o.0

55022-B QP

e : | iEN55022-Bt AV
40.0 \\\'jj{ P 1”“’};\\"’; A‘U Hf ﬂVAUm?rWW / é"\f ) AN"I
30.0 1 %J"J.j,\!y WWK "y jxj fgnk"\\:.
e %’%"W«'}u% _h;tg,é, /ft v th LW /

4 il v
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2. Test Data HFE2500
2.1 Conducted Emission ’

12V
(1) Test condition
Input voltage/frequency: 230VAC/50Hz
Output current: 100%
Ambient temperature: 25°C
Regulation: EN55022-B

HFE 2500 installed in HFE-S1U Rack

(2) Test results
Interference wave list
EN55022-B
PHASE FREQ RESULT LIMIT MARGIN
QP AV QP AV QP AV

MHz dBuV | dBuV | dBuwV | dBuV | dBuV | dBuV

0.196272 | 54.19 48.88 63.77 53.77 -9.58 -4.89
L 0.484951 | 48.61 39.32 56.25 46.25 -7.64 -6.93

0.196665 | 54.09 48.69 63.756 53.75 -9.66 -5.06

N 0.516470 | 47.51 38.37 56.00 46.00 -8.49 7.63
Phase L
dBuV so.0
7O.0 :
.  ENS55022-B QP
60.0 ‘; : T
*\E\\ T EN55022-B AV
B50.0
N
400 | ;1 f“gmﬂ A;\‘anf \Hmwmvnv,,\ mf " |
, 'ﬁ i F
30.0 \! \M k“l B J"ﬁn’q QP . N‘\‘/ y W V i
TN U R | N
20.0 : ; Av dl""l { ' aﬂ: {\i !
B '\'\ixﬁlwk{ W H
10.0 ‘
> 150 iz 1 M-z 10 MHz 30 Mtz
Phase N
dBuv 80.0

70,0

63.0

I 1 EN55022-B QP
‘ |  EN55022-B AV

50.0

?
S

Ao Ans

éA\l.
W

%\m*‘ W dliays WM

K]
Emw

40.0 \ .—f m
s00 (=YL ST WY Y
AVM‘M Pt He WM’J\\ f‘l}r I‘]
20.0 o ‘! J?{ ¥ i ]{ ]
10.0
o° 150 iz 1 Mz ‘ 10 MHz SD Miz
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2. Test Data HFE2500
2.1 Conducted Emission

24V
(1) Test condition
Input voltage/frequency: . 100VAC/50Hz
Output current: 100%
Ambient temperature: ‘ 25°C
Regulation: EN55022-B

HFE 2500 installed in HFE-S1U Rack

(2) Test results
Interference wave list

EN55022-B
PHASE | FREQ RESULT LIMIT MARGIN
QP AV QP AV QP AV
MHz dBuV dBuV dBuV dBuVv dBuV dBuV
0.150000 [ 62.78 51.92 66.00 56.00 -3.22 -4.08
L 0.192195 | 55.59 45.14 63.94 53.94 -8.35 -8.80
N 0.150150 | 63.04 52.33 65.99 55.99 -2.95 -3.66
0.195684 | 59.6 47.06 63.79 53.79 -4.19 6.73
Phase L
dBuv 800
70.0 .
~ EN55022-B QP
60.0 |} : : ;
T ~ EN55022-B AV
50.0 -
Al N Y t ]
VN s
40.0 - vr"\v AR ,MI - : \ 4
U st 197 N
30.0 \“J\,ﬁr"ﬂ r\ﬂ ﬁwﬂ A ) 1 i ‘{‘I!'Q’M@Mﬁ‘% i 1 s
TR e
20.0 T
10.0
0.0 i
150 WHz 1 Mz 10 MHz 30 MH=z
Phase N
dBuv 800
70.0 d g
~1 EN55022-B QP
80.0 |- T
¥* ~ ; EN55022-B AV
o AN A A A 1
J T rllap L

30.0 )’\‘ \‘J“‘-'\J!\,; 7 ";]’L ﬁ“ﬂ‘llhlf “uﬁJ‘Ww‘yMUﬁmh
A

20.0

Y/

‘\}‘v J

]
<
=

.

10.0

0.0

150 WHz 1 MH=z 1Q M-z 30 MHz
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2. Test Data HFE2500
2.1 Conducted Emission

24V

(1) Test condition

Input voltage/frequency: 230VAC/50Hz
Output current: 100%
Ambient temperature: 25°C
Regulation: EN55022-B

HFE 2500 installed in HFE-S1U Rack

(2) Test results
Interference wave list

EN55022-B

PHASE | FREQ RESULT LIMIT MARGIN
QP AV QP AV QP AV
MHz dBuV | dBuV | dBpV | dBuV | dBuV | dBuV

0.150150 | 60.99 42.01 65.99 55.99 -5.00 -13.98
L 2478065 | 48.34 33.83 56.00 46.00 -7.66 -12.17

0.150000 | 60.74 41.76 66.00 56.00 -5.26 -14.24
N 2.628592 | 50.03 34.83 56.00 46.00 -5.97 -11.17

Phase L
dBuv 8°-° oo
70.0 : . -
o~ I EN55022-B QP
0.0 - 3 ~
MR‘\ A T — EN55022-B AV
e \\[k?‘\ AN A A AR :
e A A N,
oo | \ , JgJWWV T R A
T T av WM T ]
10.0
°° 150 Kz ~1 Rz 10 MHz 30 MHz
Phase N
dBuv 80
70.0 - ; ”
~l EN55022-B QP
80.0 e I - i )
x\ 1 3 — ~ EN55022-B AV
- \\f\ A+ vdr) A uiE
40.0 I ﬁwnvl\" Hf ifid! 5 - : .
oo ML St VW Y]

L4 )
W 1 T L) -
| AV ot "\rﬂfJ\W% 4
20.0 \; - \J" ot
10.0
o° 150 iHz 1 Mz o M :;0 MHz
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2. Test Data HFE2500
2.1 Conducted Emission

48V
(1) Test condition
Input voltage/frequency: 100VAC/50Hz
Output current: 100%
Ambient temperature: 25°C
Regulation: EN55022-B

HFE 2500 installed in HFE-S1U Rack

(2) Test results
Interference wave list

EN55022-B

PHASE FREQ RESULT LIMIT MARGIN

QP AV QP AV QP AV
MHz dBpV dBuv dBuv dBuv dBuv dBuv

0.183375 | 57.76 43.76 64.33 54.33 -6.57 -10.57

L 0.194903 | 58.92 46.78 63.82 53.82 -4.9 -7.04
N 0.185217 | 57.31 4414 64.25 54.25 -6.94 -10.11
0.206330 | 60.53 45.02 63.35 53.35 -2.82 -8.33
Phase L
7O
T~ | EN55022-B QP
&0.0 : - -

EN55022-B AV

S0.0 \{“‘\\ .
oo | I}mﬁ}vﬂ’q&" ; .
N SR RN "”*@%»?W??Wfﬁf %“ﬁéﬂ%%%‘f e }ﬁﬁ, 4
‘ : SRR URTH ] er", Wb =
AV i

20.0

§;
X
3
g
7
x

[P

-

P
o

00
0.0 : P i !
150 KHz 1 dHz 10 M-z 20 B
Phase N
dBuv BO.O ; | T
FO.0 - —
woo | P | ENsso2-B QP
il - 1 EN55022-B AV
50.0 M = - . ” ‘
An.o | i W“MWW w}\\k&ﬂ T
’ /*1’ | I | QP | '; L | o f"w"
W b B Lot I T P I
4 .c‘! il _-I i I;fl!’.é 4 ;i T L i 1] n 2
R AR AV Ty R T
AV P EE
200 - - -
10.G
oo i : H
150 Wz 1 it 10 rAHE pclo R 50 -4
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2. Test Data HFE2500
2.1 Conducted Emission ‘

48V
(1) Test condition
Input voltage/frequency: 230VAC/50Hz
Output current: 100%
Ambient temperature: 25°C
Regulation: EN55022-B

HFE 2500 installed in HFE-S1U Rack

(2) Test results
Interference wave list
EN55022-B
PHASE FREQ RESULT LIMIT MARGIN
QP AV QP AV QP AV
MHz dBuv dBuv dBuv dBuv dBuv dBuv
0.150601 59.68 38.40 65.97 55.97 -6.29 -17.57
L 0.346269 | 47.02 37.27 59.05 49.05 -12.03 -11.78
0.184847 55.7 4468 64.26 54.26 -8.56 -9.58
N 0.485436 | 49.27 39.82 56.25 46.25 -6.98 -6.43
Phase L
dBuwV  goo
FOO
‘a\\ - EN55022-B QP
&0 —
%M 55022-B AV .
SO0 i ; - -
VA4 S
40.0 ] ‘!*!! [‘1‘ jrl q ﬁ’ ; ;
« i | “d‘ | ‘Vi" | i A :z:‘
300 L ]‘M F"J al “"ji iy it
10.Lx
o8 150 iz 1 Az ‘ ’ 10 Ptz Sﬂmlz
Phase N
dBuv 800
FO.0 - : :
\\’!\ ﬁ EN55022-B QP
SO0 ‘*“l i = : -
\"‘t_ ' EN55022-B AVJ‘
50.0 - n&m{ﬂ Nr’}ﬂuﬂ‘ v, - 5
Ml P .
N A I |
an.o ) J F“ Y ’“JJ L u“%rfrlﬁf A}L!&L&t% El%‘%’“#'! et 1
| AV ‘

200

10.0

150 KHz 1 A 10 Mz 20 dA
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Level(dBuV/m)

Level(dBuV/m)

2. Test Data HFE2500
2.2 Radiated Emission
12V
HFE 2500 installed in HFE-S1U Rack Conditions:Vin: 100VAC
Vout: 12V
lout:. 100%
Ta: 25°C
HORIZONTAL
EN55022-A
60 . i Z
50 b S N N ) I A - | FCC
ClassA
40
o h A AN,
WU YW g "
20 \‘H'W | — L
10
0
30 1000
Frequency(MHz)
VERTICAL
EN55022-A
60 , i Z
o B I - | " Fee
50 === ClassA
40 nll nw.f”'.
AN T bl (A, |
I YA
r
20 ¥ L‘wﬁwmwuﬁf T o
10
0
30 1000
Frequency(MHz)
Freq Peak Amp QP Amp Limit QP margin Polariz.
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
30.6 45.6 41.2 49.5(FCC) -8.3 Vertical
30.6 456 41.2 50.5(EN) -9.3 Vertical
66.3 38.5 34.5 49.5(FCC) -15 Horizontal
66.3 38.5 34.5 50.5(EN) -16 Horizontal
Limits of EN55022-A are same as VCCI-A
TDK-Lambda R-8




Level(dBuV/m)

Level(dBuV/m)

2. Test Data HFE2500
2.2 Radiated Emission “

12V
HFE 2500 installed in HFE-S1U Rack : Conditions:Vin: 230VAC
Vout: 12V
F lout: 100%
: Ta: 25°C
HORIZONTAL
2-A
60 - EN5502
50 b I J—r FCC
ClassA

40

o 1 LANEE

) " mwww

0
30 1000
Frequency(MHz)
VERTICAL
EN55022-A
60 R F 4___/
Tl -----"""7 3 “TFee
50{\ 1~ ClassA
40 \ Jﬂ T
30 f \m‘l\m
e
20 ¥ erﬁhﬁfiﬂm et
10
0
30 1000
Frequency(MHz) i
Freq Peak Amp QP Amp Limit QP margin Polariz.
{(MHz) (dBuV/m) (dBuV/m) (dBuVv/m) (dB)
31.6 49 44.6 49.5(FCC)|, -4.9 Vertical
31.6 49 44.6 50.5(EN) -5.9 Vertical
86.9 39.8 35.8 49.5(FCC) -13.7 Horizontal
86.9 39.8 35.8 50.5(EN) -14.7 Horizontal

Limits of EN55022-A are same as VCCI-A
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Level(dBuV/m)

Level(dBuV/m)

2. Test Data HFE2500
2.2 Radiated Emission
24V
HFE 2500 installed in HFE-S1U Rack Conditions:Vin: 100VAC
Vout: 24V
lout: 100%
Ta: 25°C
HORIZONTAL
EN55022-A
60 - -~
50 4 I - 'I ) FCC
ClassA
0 A\

10
0
30 1000
Frequency(MHz)
VERTICAL
EN55022-A
60 - N e—c
1 i naiaieialaiaialy . " FcC
50 ClassA
40
30 1;\"""""4.‘1[1' v‘ffv ; \w .
20 \\\"ﬂ 1k“"l"’\il P .'l._‘ - i
II.J \@,M
10
0
30 1000
Frequency(MHz)
Freq Peak Amp QP Amp Limit QP margin Polariz.
(MHz) (dBuV/m) (dBuV/m) (dBuv/m) (dB) )
103.7 43.6 38.8 54(FCC) -156.2 Vertical |i
103.7 43.6 38.8 50.5(EN) -11.7 Vertical |
102.7 46.6 41.6 54(FCC) -12.4 Horizontal| '
102.7 46.6 41.6 50.5(EN) -8.9 Horizontal|:
Limits of EN55022-A are same as VCCI-A
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Level(dBuV/m)

Level(dBuV/m)

2. Test Data HFE2500
2.2 Radiated Emission
24V
HFE 2500 installed in HFE-S1U Rack Conditions:Vin: 230VAC
Vout: 24V
lout: 100%
Ta: 25°C
HORIZONTAL
EN55022-A
60 . ’ 7 -
f I i} " Fce
50 ﬁ:ﬁwd ClassA
40
fw\f\
30 J“w
20 h-zj{wavaﬁ 1 1wllln l';,qﬂlrj"q'lﬁl W o )
MMWW
10
0
30 1000
Frequency(MHz)
VERTICAL
EN55022-A
60 - || ? -
-[---------71 ! " Fce
S0 ClassA
40
| ey,
30 A
] ﬂ\w wl"’"‘\ ‘.f{ v\j uu,l'\
20 it
10
0
30 1000
Frequency(MHz)
Freq Peak Amp QP Amp Limit QP margin Polariz.
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
102.7 30.2 35 54(FCC) | -19 Vertical
102.7 39.2 35 50.5(EN) [ -15.5 Vertical
105.6 38.6 34.2 54(FCC) | -19.8 Horizontal
105.6 38.6 34.2 50.5(EN) | -16.3 Horizontal
Limits of EN55022-A are same as VCCI-A
TDK-Lambda R-11




Level(dBuV/m)

Level(dBuV/m)

2. Test Data HFE2500
2.2 Radiated Emission
48V
HFE 2500 installed in HFE-S1U Rack Conditions:Vin: 100VAC
Vout: 48V
lout.: 100%
Ta: 25°C
HORIZONTAL
EN55022-A
60 . Z
50 o I ol FCC
ClassA
40 me
"
30 AV *m'ifh £
20 I i ; it
Ty s Tl T
10
0
30 1000
Frequency(MHz)
- VERTICAL
EN55022-A
60 . Ne—<_ '
50 B N e | i Fce
- ClassA
40
1 :’J % il i
Y, ATl
IlllJl &L A 1 ,-\._{-"'.-\.-""-""'"
10
0
30 1000
Frequency(MHz)
Freq Peak Amp QP Amp Limit QP margin Polariz.
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
29.8 40.8 36.7 54(FCC) -17.3 Vertical
99.8 40.8 36.7 50.5(EN) -13.8 Vertical
88.9 47 .4 427 54(FCC) -11.3 Horizontal
98.9 47.4 427 50.5(EN) -7.8 Horizontal

Limits of EN55022-A are same as VCCI-A
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Level(dBuV/m)

Level(dBuV/m})

2. Test Data HFE2500
2.2 Radiated Emission
48V
HFE 2500 installed in HFE-S1U Rack Conditions:Vin: 230VAC
Vout: 48V
lout: 100%
Ta: 25°C
HORIZONTAL
EN55022-A
60 L] I’ ~oa
r___vL= I I ol el 3 " Fce
50 ] ClassA
i
40 Mq'.lll l'lLll..f'.
o
il A
20 o i o [T
10
0
30 1000
Frequency(MHz)
VERTICAL
EN55022-A
60 - He——"
1 """ | " Fee
50 ﬁﬁw—v—.—m ClassA
40
30
20 ij Mﬂu’l [r\ 3 - lh"r
L I M " po T
10
0
30 1000
Frequency(MHz)
Freq Peak Amp QP Amp Limit QP margin Polariz.
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
58.9 42.4 38.2 49.5(FCC) -11.3 Vertical
58.9 42 .4 38.2 50.5(EN) -12.3 Vertical
101.3 453 40.3 54(FCC) -13.7 Horizontal
101.3 45.3 40.3 50.5(EN) -10.2 Horizontal

Limits of EN55022-A are same as VCCI-A
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