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VSS0E

1. HIEHIE Evaluation Method
L1 BEEK Circuit used for determination

BIFEE 1 Circuit 1

- BRERME Steady state data

- 18 I PR A R Over current protection (OCP) characteristics
- W EE R R Over voltage protection (OVP) characteristics
AN H BN Y R Output rise characteristics

AL TN R Output fall characteristics

- PR R R Hold up time characteristics

Digital power meter

'_1 _________

ACPOWER
SUPPLY

Shunt Res.

Controlled temp. chamber

HIE B2 Circuit 2
- WERE (BARRE) R Dynamic load response characteristics

Digital power meter

Dynamic dummy
load

L

O
SW1

Load |l
Load |2

1

ACPOWER i
SUPPLY :
1

I

B

Shunt Res.

Output current waveform
Tout 50% <==> 100%

[ 100%
_____________ 95%

BIEEIPE3 Circuit 3
c AS1— U ER (ENER) ¥t Inrush current characteristics

Digital power meter
i it el

Slide Reg.

Dynamic

Simulatoq

Shunt Res.

Current probe
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VSS50E
BIEFRIEE4 Circuit 4
© U — 7 BIREE Leakage current characteristics

K

Isolation Trans

Digital power meter
st —ayioall e

Slide Reg.

" current
meter

? AC ACS
Shunt Res.

NOTE : Leakage current meter HTIOKI 3156
JEEPES Circuit 5
WAV TN A RERE Output ripple and noise waveform
Normal Mode (JEITA Standard RC-9131A)

Digital power meter

1.5m 50Q Cable

AC POWER
SUPPLY

Osilloscope
Bandwidth : 100MHz

Pl

150mm R :50Q
C1:0.1uF Film Cap.
C2 : 100uF Elec Cap.

HUERE L Configuration C3 : 4700pF Film Cap.
- EM I R Electro-Magnetic Interference characteristics
HEFImTEE (FiE/ A X) Conducted Emission Noise
HEEEEaR ()
D.U.T.(Earthed) TR
Spectrum Analyzer  ¥E{EUE IR [EI B4 D=80cm Aluminum Plate
EMI Test Receiver _ AMN 50Q/50uH
RF Relay matrix
\ BIR=2— K
\’ AC Cord &
\o Stand H=80cm
T 1 ]
- > Lo o xnmm
B ERBAME TANE Input
Earth Metal Ground Plate Filter '
MEFERME (BH /A X) Radiated Emission Noise
D=3m -
BEEEER (B
% D.U.T.(Earthed) 7 L 3 4%
Spectrum Analyzer Aluminum Plate
EMI Test Receiver f—
RF Relay matrix RAa=hr T
Biconical Antenna .
& —
Turn Table
. C ]
e o ANER
B & B K Hu TANE Input
Earth Metal Ground Plate Filter
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1.2 ERREESS

List of equipment used

VSSO0E

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS3012
2 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL1740EL/DL9040L
3 | DIGITAL MULTIMETER AGILENT 34970A
4 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
5 | CURRENT PROBE/AMPLIFIER YOKOGAWA ELECT. 701930
6 | DYNAMIC DUMMY LOAD TAKASAGO FK-200L
7 | SLIDE REGULATOR MATSUNAGA SD-2650
8 | CVCF TAKASAGO AA2000XG
9 | LEAKAGE CURRENT METER HIOKI 3156
10 | DYNAMIC DIP SIMULATOR CYBERNETICS PSA-210
11 | CONTROLLED TEMP. CHAMBER ESPEC SU-261
12 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
13 | EMITEST RECEIVER ROHDE & SCHWARZ ESHS10
14 { EMI TEST RECEIVER ROHDE & SCHWARZ ESVSI10
15 { RF RELAY MATRIX ROHDE & SCHWARZ PSU
16 | AMN KYORITU DENSHI KNW-242
17 | ANTENA(BICONICAL ANTENA) SCHWARZBECK BBA9106
18 | POWER HITESTER HIOKI 3193
19 | POWER HITESTER HIOKI 9600
20 | IMPEDANCE NETWORK 20A NF 4150
21 | SING PHASE MASTER NF 4420
22  BOOSTER NF 4421
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2. Btk —&
2.1 BRiriE

Characteristics

Steady state data

(1) AJ7- &7 - WELE),HAHES - K TFTEE
Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

VSS0E

] 5V I 1. Regulation - line and load Condition Ta:
Iout\Vin | 85VAC | 100VAC | 132VAC line regulation
0% 4998V | 4998V | 4999V ImV 0.020%
50% 4996V | 4997V | 4.997V ImV 0.020%
100% 4.995V 4.996V | 4.996V ImV 0.020%
load 3mV 2mV 3mV
regulation| 0.060% | 0.040% | 0.060%
2. Temperature drift Conditions Vin :
ITout :
Ta -10°C +25°C +50°C | temperature stability
Vout 4995V | 4996V | 4.987V omV | 0.180%
3. Start up voltage and Drop out voltage Conditions Ta :
Iout :
Start up voltage (Vin) S4VAC
Drop out voltage (Vin) | 61VAC
12V 1. Regulation - line and load Condition Ta:
Iout\Vin | 85VAC | 100VAC | 132VAC line regulation
0% 11.980V | 11.979V | 11.979V ImV 0.008%
50% 11.977V | 11.977V | 11.977V OmV 0.000%
100% 11.976V | 11.975V | 11.975V ImV 0.008%
load 4mV 4mV 4mV
regulation| 0.033% | 0.033% | 0.033%
2. Temperature drift Conditions Vin :
Tout :
Ta -10°C +25°C +50°C | temperature stability
Vout 12.002V | 11.975V | 11.938V 64mV | 0.533%
3. Start up voltage and Drop out voltage Conditions Ta:
Tout :
Start up voltage (Vin) S2VAC
Drop out voltage (Vin) | S9VAC
1. Regulation - line and load Condition Ta :
[ 24V | Tout\Vin | 85VAC | 100VAC | 132VAC line regulation
0% 24.000V | 24.000V | 24.001V ImV 0.004%
50% 23.998V | 23.998V | 23.998V O0mV 0.000%
100% 23997V | 23.996V | 23.997V ImV 0.004%
load 3mV 4mV 4mV
regulation| 0.013% | 0.017% | 0.017%
2. Temperature drift Conditions Vin :
lout :
Ta -10°C +25C +50°C | temperature stability
Vout 24.009V | 23.996V | 23.967V 42mV | 0.175%
3. Start up voltage and Drop out voltage Conditions Ta:
‘ ITout :
Start up voltage (Vin) 48VAC
Drop out voltage (Vin) | 54VAC
TDK-Lambda
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100 VAC
100 %

25 °C
100 %

25°C

100 VAC
100 %
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100 %
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(2) b5t )T

VSSOE

Efficiency vs. Output current Conditions Vin: 85 VAC --——---
: 100 VAC ———
: 132 VAC ——
Ta: 25°C
5V |
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=
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VSS0E

(3) ATy HI R

Input current vs. Output current Conditions Vin: 85 VAC ------
: 100 VAC ———
: 132 VAC ——
Ta: 25°C
5V |
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VSSOE

(4) ASEHH BN
Low load input power vs. Output current
Conditions Vin: 85 VAC -----

100 VAC ——-
: 132 VAC ——
Ta: 25°C
5V |
80

z

g

2

Conditions Tout : 0% S

Vin Input power =
85VAC 1.3W
100VAC 1.2W
132VAC 1.1W

0 20 40 60 80 100
Output current (%)
12V |
80

=

5

:

Conditions Tout : 0% S

Vin Input power =
85VAC 0.8W
100VAC 0.7W
132VAC 0.7W

0 20 40 60 80 100
Output current (%)

24V |

80

3

5

=

=]

o

Conditions Tout : 0% é.

Vin Input power -
85VAC 1.1W
100VAC 0.9W
132VAC 0.8W

0 20 40 60 80 100
Output current (%)
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2.2 @EMRRERE

Over current protection (OCP) characteristics

VSSOE
2.3 WEERERM

Over voltage protection (OVP) characteristics

Conditions Vin : 85 VAC ------ Conditions Vin: 100 VAC
100 VAC  —-m--— lo: 0%
132 VAC —— Ta: 25 C
5V l Ta: 25 C
6.0
50 b—————m———
S o U R T s o S s e s o
c}:o ' OVP Point|
"T; 3.0 for Y N -
5 1 _ Vout —]
B 2.0 |t S ’ A
= L = ; :
o _ =
1.0 pois - S C
0.0 : P C
0 50 100 150 200 2V/DIV l 1s/DIV
Output current (%)
12V |
12.0 N
0.0 fro b AN\
e R\ - C
© 80 b S\
& “\o OVP Point S R
Y Bl Tt ST S — f\ R SR B
= > Vout — N ? f
g o Nae
540 o LT~
@] Lo ”‘\\___ﬁ S
T e : T —
OV__) ..............
0.0 : : i :
0 50 100 150 200 5V/DIV ] 1s/DIV
Output current (%)
24V |
25.0 |
X . i
B
3 N
150 o OVP Point L
] Vout — !
= - < : :
£ 10.0 (.
= : 2
O B
50 i it Sl Sl At S S : . : : :
0.0 C Co S
0 50 100 150 200 10V/DIV | 1s/DIV

Output current (%)
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2.4 HASEH B3 Y Rk, HASEH T80 Rk

Output rise characteristics, Output fall characteristics

—Vout—

"2VDIV_ | 50ms/DIV

VSSO0E

Conditions Vin: 85 VAC (A)
100 VAC (B)
132 VAC (O)

Tout: 100 %

Ta: 25°C

| 24v |

10VDIV | 50ms/DIV

TDK-Lambda
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“10V/DIV_
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VSSO0E
2.5 HAPREFrIE AR

Hold up time characteristics
Conditions Vin: 100 VAC

Ta: 25°C

10000

1000 |

Hold up time (ms)

100 |-

0 20 40 60 80 100

Output current (%)

Hold up time (ms)

0 20 40 60 80 100

Output current (%)

Hold up time (ms)

0 20 40 60 80 100
Output current (%)
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2.6 WEIE

(BAWEE) FiE

VSS0E

Dynamic load response characteristics Conditions  Vin: 100 VAC
Io: 50 %<=>100%
(tr = tf = 50us)
Ta: 25°C
f=100Hz f=1kHz
[ s5v |
T _’_‘M - ‘M—__ «— Vout — T L o L B
[ e e R
______ _ e e «— Tout — ,,m..._g‘ sl\_ﬂww-“--W; S
«— QA —
200mV/DIV 2ms/DIV 200mV/DIV 200 1 s/DIV
+2.23% -2.34% +2.48% -2.30%
[ 12v ]
_mmi i - o s T — Vout — e - A_____“ff e T e, o T
. — I T
et e bl Iout — — ! R e
200mV/DIV 2ms/DIV 200mV/DIV 200 u s/DIV
+0.64% -0.65% +0.64% -0.65%
[ 24v |
A S M T e, T = Vout— T ST T
- : N o S - Iout R 'f. B N »"‘/ ; -
200mV/DIV 2ms/DIV 200mV/DIV 200 u s/DIV
+0.29% -0.27% +0.33% -0.32%
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2.7 AJyBEBHERE

Response to brown out characteristics

| 5V

Conditions

VSSOE

Vin: 100 VAC

Tout: 100 %

Ta:

A=25ms
B =30ms

C =43ms

«— Vout

{0V

1< Vin

| 12V

A =27ms
B =33ms

C=41ms

' i ? : < Vout

e ov

5V/DIV |

| 24v

A =26ms
B =30ms

C = 40ms

S «— Vout

e ov

1< Vin

[0V/DIV |

20ms/DIV

TDK-Lambda
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2.8 ANY—UEM (BAEWR) FFiE

Inrush current waveform

Conditions Vin:
Tout :
Ta:

VSSOE

100 VAC
100 %
25 °C

Switch on phase angle of input AC voltage

6 =0°

« [in —

] M — Vin —

Switch on phase angle of input AC voltage
¢ =90°

xxxxxx
||||||

‘(‘Kl'i‘l;*

20A/DIV | 50ms/DIV

Hg
.vd‘l\‘f

il

i

‘2OVA/DIV I

5 Oms/DIV

2.9

— 7 BRI

Leakage current characteristics

(9]
H

0.5

Conditions Iout :

Ta:
f:

0% ------
100 %
25°C
50 Hz

Equipment used : 3156 (HIOKI)

0.4

0.3

0.2

Leakage current (mA)

0.1

0.0

80

100
Input voltage (VAC)

TDK-Lambda
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VSSOE

2.10 AU v, /A X
Output ripple and noise waveform Conditions Vin : 100 VAC
Tout : 100 %
Ta : 25°C
NORMAL MODE

5V |

V|

SmV/DIV | 2us/DIV

24V |
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2.11 EM I F#%
Electro-Magnetic Interference characteristics

MEE A
Conducted Emission

Phase : N

S5V

Conditions

Phase : L

Vin :
To:

VSSOE

100 VAC
100 %

[4ECH v
a0

2

8 a
E=E
|- V

7

U

20 .

10 .

o H
0is os0 1.00 5.00 tom 30.00
Frequency [MHz]

_QP
-AV

[dE(p Wil
a0

a0

el

60

B0

20.00
[MHz]

A

-QP

.
L) ST
oo bt Pl
q,ﬁ\hﬂ”"“ i .
E 50 |||:\' W: e :|:
o LT : -
a0 E\li“ E 1 L (TR :
i MRS
10 = i
a P L
o186 a&0 1.00 6.00 1000

30.00
[tHz]

24V

[4ECH W]
a0

a0

70

60

B0

40

30

20

T

10 .

o H H H H

ais os0 1.m 5.00 oo 30.00
Fraquency [hHz]

[dBCp ]
a0

a0

el

60

50

H
- a0

30.00
[MHz]

ENS55011-B, EN55032-BD [RFUE X VCCI class BOFRFE & [7] U
Limit of EN55011-B, EN55032-B are same as its VCCI class B.

FRIIE—7ETT,

Indication is peak values.
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MR TR R

Radiated Emission

HORIZONTAL

S5V

VSSOE

Conditions Vin :

TIo:

100 VAC
100 %

VERTICAL

Level

[4E(p W mil
70

60

50

40

Ian

[4ECp wrmil
0

. — Lor

Level

v

50

40

mmwﬂf\w

! — for

10 10
0 ! 0
0.0 50.0 100.0 200.0 3000 300 500 1000 200.0 3000
Frequency [MHz] Frequency [rMHz]
[dECw wimil [dE(p Wi m]
70 70
50 60

50

40

] T

Lewel

o g O i

a 1 1 1 0 : :
0.0 60.0 100.0 200.0 200.0 0.0 60.0 100.0 2000 000
Frequen cy [MHz] Frequency [MHz]
[4BCp vAm] [dBCp v mil
T T
60 : 60
50 50
: ] 4QP |_ 4-QP
a0 E ; a0 : : : N :
T H H T 1 1 1 I 1
i i H H | | | N H
5 1 N 1 ] 1 1 1 1 1 1
) | L | ) M I /aw\w W
o0 /\!\/MWM /\ MW ) . P —— :
10 i 1 e e :
Q L u}
0.0 60.0 100.0 2m.n 00,0 0.0 60.0 100.0 200.0 000
Frequency [MHz] Frequency [MHz]

EN55011-B, EN55032-BD R ILVCCI class BOFRFUE & [7] U
Limit of EN55011-B, EN55032-B are same as its VCCI class B.

FRIIE—7ETT,

Indication is peak values.
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