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1. Iz Evaluation Method
1 BER

HIEEIF] Circuit 1
« 208 FE PR R R
« 71305 B33 0 i
c HAISEB T Y Rk
- O Re ] AR it

Digital power meter

AC POWER
SUPPLY

—

VS1S50E

Circuit used for determination

Steady state data

Over current protection (OCP) characteristics
Over voltage protection (OVP) characteristics
Output rise characteristics

Output fall characteristics

Hold up time characteristics

HEFEIE2 Circuit 2

CEEISE (AR R

Digital

O
SW1
AC POWER

SUPPLY

|

Shunt Res.

Controlled temp. chamber

Dynamic load response characteristics

power meter

Dynamic dummy
load

L

it

Load
Load |2

Shunt Res.

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

____7———‘____ 100%

95%

HIERPES Circuit 3

C AT — VBRI (G NER) Hek

Inrush current characteristics

Digital power meter
ipste -t el

Slide Reg.

©

Dynamic
Dip
Simulatog

Shunt Res.

Current probe
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VS150E
HEE#E4 Circuit 4

» U — 7 BIRERE Leakage current characteristics

E

Isolation Trans

Dlgltal power meter

Slide Reg.

AC AC

]

g Leakage :
current :

i

meter

> AC ACS
Shunt Res.

NOTE : Leakage current meter HIOKI 3156
HEEFRS Circuit 5
AV TN A X Output ripple and noise waveform
Normal Mode (JEITA Standard RC-9131A)

Digital power meter

1.5m 50Q Cable

AC POWER
SUPPLY

Osilloscope
Bandwidth : 100MHz

A

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

HIFEHEE. Configuration C3 : 4700pF Film Cap.
- EM I $¢iE Electro-Magnetic Interference characteristics
HEWTET g/ A X) Conducted Emission Noise
BERUEEER ()
D.U.T.(Earthed) FAIR
Spectrum Analyzer  HELI IR E D=80cm Aluminum Plate
EMI Test Receiver _ AMN 50Q/50uH
- RF Relay matrix
\ BR=—F
\ AC Cord &
\ Stand H=80cm
? ' .
& 1
. N o | o AKER
B & B T4 NE Input
Earth Metal Ground Plate Filter
HEBERRE (BE /A X) Radiated Emission Noise
D=3m - B
HEliERE (B
% D.U.T (Earthed) 7 1 3 4%
Spectrum Analyzer Aluminum Plate
EMI Test Receiver o
RF Relay matrix RAp o=k Frit
Biconical Antenna =
\ =7 =70 | Sund F=80cm
Turn Table
Py 1
7 ~ L o xnmn
Ee 31l SRBAHm T A4 NE Input
Earth Metal Ground Plate Filter
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1.2 (EARIE#R

List of equipment used

VS150E

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-400L
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 | EMITEST RECEIVER ROHDE & SCHWARZ ESVSI10
15 | RFRELAY MATRIX ROHDE & SCHWARZ PSU
16 | AMN KYORITU DENSHI KNW-242
17 | ANTENNA(BICONICAL ANTENNA) SCHWARZBECK BBA9106
18 | POWER HITESTER HIOKI 3193
19 | POWER HITESTER HIOK1I 9600
20 | IMPEDANCE NETWORK 20A NF 4150
21 | SING PHASE MASTER NF 4420
22 | BOOSTER NF 4421
TDK-Lambda T-3




2. BT —%
2.1 BhERiE

Characteristics

Steady state data
(1) AJ - &% - BEELS/HES - K TEE
Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

VS150E

] 5V 1. Regulation - line and load Condition Ta: 25°C
Iout\Vin | 85VAC | 100VAC | 132VAC line regulation
0% 4995V | 4995V | 4995V OmV 0.000%
50% 4995V | 4995V | 4.994V ImV 0.020%
100% 4995V | 4995V | 4995V OmV 0.000%
load 0mV OmV ImV
regulation| 0.000% | 0.000% 0.020%
2. Temperature drift Conditions Vin : 100 VAC
Iout : 100 %
Ta -10°C +25°C +50°C | temperature stability
Vout 5.002V_| 4.995V 4.989V 13mV | 0.260%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Tout: 100 %
Start up voltage (Vin) 67VAC
Drop out voltage (Vin) | 68VAC
12V 1. Regulation - line and load Condition Ta: 25°C
Iout\Vin | 85VAC | 100VAC | 132VAC line regulation
0% 11.986V | 11.988V | 11.982V 6mV 0.050%
50% 11.985V | 11.988V | 11.983V 5mV 0.042%
100% 11.986V | 11.989V | 11.983V 6mV 0.050%
load ImV ImV ImV
regulation| 0.008% | 0.008% | 0.008%
2. Temperature drift Conditions Vin: 100 VAC
Iout: 100 %
Ta -10C +25°C +50°C | temperature stability
Vout 11.999V | 11.989V | 11.953V 46mvV | 0.383%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Iout: 100 %
Start up voltage (Vin) 68VAC
Drop out voltage (Vin) | 68VAC
1. Regulation - line and load Condition Ta: 25°C
| 24V | TIout\ Vin | 85VAC | 100VAC | 132VAC line regulation
0% 23.891V | 23.890V | 23.888V 3mV 0.012%
50% 23.890V | 23.889V | 23.888V 2mV 0.008%
100% 23.890V | 23.890V | 23.888V 2mV 0.008%
load ImV ImV OmV
regulation| 0.004% | 0.004% | 0.000%
2. Temperature drift Conditions Vin: 100 VAC
Tout: 100 %
Ta -10°C +25C +50°C | temperature stability
Vout 23.923V | 23.890V | 23.856V 67mV | 0.279%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Tout: 100 %
Start up voltage (Vin) 68VAC
Drop out voltage (Vin) | 74VAC
TDK-Lambda T-4



VS150E

(2) ZhEFxH B
Efficiency vs. Output current Conditions Vin: 85 VAC ------
: 100 VAC ——-—
: 132 VAC ——

Ta: 25°C

5V |

Efficiency (%)

0 20 40 60 80 100

Output current (%)

| 12v |

Efficiency (%)

0 20 40 60 80 100

Output current (%)

| 24v |

Efficiency (%)

0 20 40 60 80 100

Output current (%)
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(3) AJIEIRATH SIEWR

VS150E

: 132 VAC ———

Input current vs. Output current Conditions Vin: 85 VAC
: 100 VAC
Ta: 25°C
5V |
4.0
<
3
5
5

0 20 40 60 80 100

Output current (%)

12V

Input current (A)

4.0

0 20 40 60 80 100

Output current (%)

24V

Input current (A)

4.0

0 20 40 60 80 100

Output current (%)
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VS150E

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

100 VAC ——-
132 VAC ——
Ta: 25 °C
5V |
200
160
z
< 120
z
g
Conditions Tout : 0% ?’!‘ 80
Vin Input power -
85VAC 52W 40
100VAC 5.3W
132VAC - 6.5W 0
0 20 40 60 80 100
Output current (%)
12V |
200
160
;B: 120
2
2
Conditions Iout : 0% é_ 80
Vin Input power =
85VAC 2.8W 40
100VAC 2.9W
132VAC 2.8W 0
0 20 40 - 60 80 100
Output current (%o)
24V |
200
160
5
< 120
=
2
Conditions Tout : 0% ;é_:_ 80
Vin Input power -
85VAC 2.5W 40
100VAC 3.0W
132VAC 2.8W 0
0 20 40 60 80 100
Output current (%)

TDK-Lambda T



2. 2 WE IR R

Over current protection (OCP) characteristics

2.3

VS150E
R R

Over voltage protection (OVP) characteristics

Conditions Vin: 85 VAC ------ Conditions Vin: 100 VAC
. 100 VAC ——-— Io: 0%
132 VAC Ta: 25 °C
5V ' Ta: 25 C
6
e S e S I O O N O S A S SO S S
S
‘; I e e e I Ut F s S Ot SO O SO SR
oo OVP Point
‘3 3 NN D S S S —— S RRERETET A
> v v
5 Vout—| B
& 2 SV U /,Jff ,,,,,,,,,,,,, :
O /_/-' N B
| A S . :
ov— : :
0 50 100 150 2V/DIV ] 1s/DIV
Output current (%)
12V |
12
—_ 10 I S S S U S N PO S S S S SO SO
2
s 8l A e T N N ——
2 OVP Point| |
S 6N N
= Vout— T
= : z
g 4 b : :
o R
2 e ;
ov— § f
0 L L
0 50 100 150 5V/DIV | 1s/DIV
Output current (%)
24V |
25 NN SO
20 bt
5
15 bt L OVP Point
_g e
= Vout—
g- 10 S s S SN SRR | SN SO
=
@]
5 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
ov—
0
0 50 100 150
Output current (%)
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VS1S0E

2.4 HASLH B30 HrtE, HANEG T R
Output rise characteristics, Output fall characteristics Conditions Vin: 85 VAC (A)
: 100 VAC (B)
: 132 VAC (O
Tout: 100 %
| 5V | Ta: 25°C

~—Vout—

“—QV—

«Vin—

| 12V I

7 L evou

—QV—

~—Vin—

[ 24V |

“~Vout—

—OV— |

“10V/DIV | 50ms/DIV. 10V/DIV | 20ms/DIV

TDK-Lambda T-9



2.5 H PR FRIRE R

Hold up time characteristics

VS1S0E

Conditions Vin : 100 VAC
Ta: 25°C
5V |
10000
E 1000
o
£
o
o)
2 100
)
10
0 20 40 60 80 100
Output current (%)
12V |
10000
é 1000
Q
E
o
=
2 100
-
10
0 20 40 60 80 100
Output current (%)
| 24V l
10000
E 1000
Q
£
B
% 100
T
10
0 20 40 60 80 100
Output current (%)
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VS150E
2.6 WESE (AWAE) Fik

Dynamic load response characteristics Conditions Vin: 100 VAC
Io: 50%<=>100%
(tr = tf = 50us)
Ta: 25°C
f=100Hz f=1kHz
s5v. |
| | A A
' | ) — Vout = ) /"y A
! V V
! J : : / \ / L
- [CEER— el e Tout = N N
— 0A —
100mV/DIV 2ms/DIV 100mV/DIV 200 u s/DIV
+1.57% -2.02% +1.61% -2.00%
12V
/ ‘v ,A {, — Vout — /ﬁN\/\/——\/ /’\-“/\/\
— 0A — ‘
100mV/DIV 2ms/DIV 100mV/DIV 200 u s/DIV
+0.34% -0.46% +0.37% -0.47%
24V
e e Vou s T
i L____ L_____ «— Jout — _/KM AAAAAA 1 L
— 0A —
100mV/DIV 2ms/DIV 100mV/DIV 200 u s/DIV
+0.12% -0.28% +0.15% -0.27%
TDK-Lambda T-11



2.7 ANJIEERHERE

Response to brown out characteristics Conditions

| 5V

A =27ms

B =36ms

C =38ms

| 12V

A =25ms

B =35ms

C=37ms

| 24V

A =28ms
B = 34ms

C=38ms

10V/DIV | 50ms/DIV

TDK-Lambda

VS150E

Vin: 100 VAC
Tout : 100 9%
Ta: 25°C

«— Vout

« OV

« Vin

<~ Vout

«— 0V

<~ Vin

— Vout

— 0V

<« Vin

T-12



2.8 AN —VER (BRAER) et

Inrush current waveform

Switch on phase angle of input AC voltage
¢ =0°

20A/DIV | 50ms/DIV

2.9 U —7 B

Leakage current characteristics

i
H

« Vin —

VS150E

Conditions Vin: 100 VAC
Tout: 100 %
Ta: 25C

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

o A AR R A A AR H g
Uf‘ : "UVV;JV;VUV;UV;VV?

20ADIV | 50ms/DIV

Conditions Iout: 0% ------
: 100 %
Ta: 25°C
f: 50 Hz

Equipment used : 3156 (HIOKI)

0.5
~ 04 | e -
<
E
=03
o
E
3
o 02
&
E
2 01

0.0

80 100 120 140

Input voltage (VAC)
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2.10 AV vy TN A REF
Output ripple and noise waveform

5V

NORMAL MODE

Conditions

12V

24V

~ 20mV/DIV__

TDK-Lambda

VS150E

Vin: 100 VAC

Tout :
Ta:

100 o,
25°C
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2.11 EM I ¢k
Electro-Magnetic Interference characteristics

M - EE R
Conducted Emission

Phase : N

5V |

Conditions

Phase: L

VS150E

Vin :
Io:

100 VAC
100 %

[dB(w Wil
a0

: : :
ats Q50 1.0 5.00 1000 30000
Frequency [MHz]

[4B(u W]
40

80

70

60

ats as0 1.0 h.00 1000 3000

Frequency [MHz]

[4B(L )]
90

80

70

60

A

—QP

Fraquency

30.00
IMHz]

: :
ais as0 1.0 5.00 1000 30000
Frequency [MHz]

[4B(u W)
90

30

0

60

H
- a0

50

Frequency

30.00
[MHZz]

EN55011-B,EN55032-BD[RFHEIZVCCI class BO[RAUE & [7] U

Limit of EN55011-B,EN55032-B are same as its VCCI class B.

%ﬂ—‘@i [:O”_" 7 1@76#0

Indication is peak values.
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HMEE R R

Radiated Emission

HORIZONTAL

Conditions

VERTICAL

5V

VS150E

Vin :
Io:

100 VAC
100 %

[dE(p v/m]] [dB(u w/m)])
70 70
. : : ' . H i R |
so - s o S s
P ; | QP A 1 | QP
40 + T T 0 T - - — r
= J H j - H T R T
H N : : AN A :
- . Ll : S TR U Ry rf"""’li“'xl-. ‘i'm‘
' : 1 : o T 4
- S At s P W Ao
ol i o VI s v :
20 : : . 0 0 . "
g H H H .
d : o
10 : 10
° : ; : a 1 | :
100 50.0 100.0 2000 3000 300 50.0 100.0 2000 3000
Frequenacy [MHz] Frequency [MHz]

12V |

[4E(0 v/m]
70

[4BLp wim]]
70

60 . . £0
50 50
i — e TP
o — 4
T . E : oo !
X P 3 R N SR i
© T : . J i "*"il LY ,']1, :
[ ! : . f N B POTR
20 . N ‘ e ||.3*pr_yu'um,r-*“‘4n- 21 f" -j ! '\J', o k “ l\J M “l‘l *IJ"M\
P T Y : i T T :
' o et ]
10 — 10 — g
o : : : ° | H H
30.0 50.0 100.0 2000 3000 30.0 €0.0 100.0 200.0 3000
Frequency [MHz] F requency [MHz]

24V |

[¢B(p vim]
70

[4B(p v/m)
0

80 0 Lo
50 50 L
= L |
QP Pl T
© —
- . — H
T 3 Lo '
] g R .
o - : - : {‘{rmf‘ Vu’“‘.nhf"‘l m i
At ' T N =
o Ak TN W
Aa Yo W o W
20 e d 1’: U‘Ml\ ‘:’ H N w
10 10
p : : : o : : :
30.0 50.0 1000 200.0 3000 30.0 50.0 100.0 200.0 3000
Frequen oy [MHZ] F requency [MHz]

EN55011-B,EN55032-BO [RFYEIFVCCI class BO[RSE & [ T
Limit of EN55011-B,EN55032-B are same as its VCCI class B.

i%/j—_\‘&j: [:O”_" & 1@76#0

Indication is peak values.
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