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1. HIEF ¥ Evaluation Method

1.1 HIEFEE Circuit used for determination

(1) F#4rPE  Steady state data

Digital power meter

HWS1500-36

<

~ CVCF \ \
\ &9

Controlled temp. chamber

(2) #FEFY 7 FFEFE Warm up voltage drift characteristics

Same as Steady state data

(3) EFEFLAFEFRFE  Over current protection (OCP) characteristics

Digital power meter

~ CVCF

T
sy

Controlled temp. chamber

4) WEELLFERE  Over voltage protection (OVP) characteristics

Same as Steady state data

(5) HWFISEH E Y M Output rise characteristics

Same as Steady state data

(6) HJINEH T2V EME  Output fall characteristics

Same as Steady state data

TDK-Lambda

v LOAD
Shunt Res.
X=Y
Recorder LOAD
Shunt Res.
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HWS1500-36

(7) ON/OF Fay bua— VB ses B3 0 feik
Output rise characteristics with ON/OFF CONTROL

Digital power meter

@ CVCF

Shunt Res.

(8) ON/OFF 2y hu— /LI IINE S T3 0 ek
Output fall characteristics with ON/OFF CONTROL
Same as Output rise characteristics with ON/OFF CONTROL

9) BIEILE (NSHEAZE) Rt Dynamic line response characteristics
Same as Steady state data

(10) WEILE (AfTAZE) Rt Dynamic load response characteristics

Digital power meter
o 7 Dynamic dummy load

(~) | cver |

Load| 1

Load

Output current waveform Output current waveform
lout Min <——> 100% lout 50% <——-> 100%

TDK-Lambda T2



HWS1500-36

(11 AU v T, A XFEHE Output ripple and noise characteristics

(a) Normal Mode (JEITA Standard RC-9131A)

Digital power meter

+

@ CVCF

(b) Normal + Common Mode

Digital power meter

6 CVCF

TDK-Lambda

Load

1.5m 505 Cable
R ||

¢z |Oscilloscope
Bandwidth : 100MHz

R:50Q

C1 : 0.47uF Film capacitor

C2 : 22uF Electrolytic capacitor
C3 : 4700pF Film capacitor

Load

1.5m 50 Cable
||
Oscilloscope
Bandwidth @ 100MHz

L1: 140mm

L2 : 140mm

C1 : 0.47uF Film capacitor

C2 : 22uF Electrolytic capacitor

T-3



EM I %

Electro-Magnetic Interference characteristics

(12)

(a) MEE UL (mE /A X)

Conducted Emission Noise

HWS1500-36

RS (i)

BB RO E D.U.T.(Earth)
AMN 50 Q/5O K 7 Aluminum plate 7L 3 1%
Spectrum Analyzer D=80em A
EMI Test Receiver
l AC Cord B
S EFEO - F Stand H=40em
L
[mm)
y y
= :
Metal Ground Plain .
Earth Filt Input Line
ERAE Her
i S ANER
(b) MEFENAE (HEH A X)
Radiated Emission Noise
| D=10m .
HEBE (i
Spectrum Analyzer D.U.T.(Earth)
EMI Test Receiver . .
Biconical Antenna Aluminum olate -
N4 TVTF v P 7 2R
. [ & Stand &
Turn Table
H=80cm G-y F =TI
\_rj—dl
777 \ Metal Ground Plain | tOL
Earth ~ Filter nput Line
i SRARE S ADEE
TDK-Lambda T-4



HWS1500-36

1.2 fEFHHIERFS  List of equipment used
No EQUIPMENT USED MANUFACTURER MODEL NO.
1 OSCILLOSCOPE HITACHI DENSHI V-1565
2 DIGITAL STORAGE OSCILLOSCOPE | TEKTRONIX TDS540C/TDS5054
3 DIGITAL STORAGE OSCILLOSCOPE | YOKOGAWA ELECT. DL1740EL/DL7480/DL7740
4 DIGITAL MULTIMETER AGILENT TECHNOLOGY 34970A
5 DIGITAL POWER METER YOKOGAWA ELECT. WTI110E
6 DIGITAL POWER METER HIOKI 3331/3332/3187
7 SHUNT RESISTOR YOKOGAWA ELECT. 2215
8 CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/AMS503B
9 CURRENT PROBE/AMPLIFIER YOKOGAWA ELECT. 701930/700937
10 | DYNAMIC DUMMY LOAD FUJITSUDENSO EUL-1800 « L SLV+EUL-600 « XL
11 DYNAMIC DUMMY LOAD KIKUSUI PLZ1004W+PLZ2004WB
12 | CVCF KIKUSUI PCR2000Lx2/PCR4000L/PCR4000LA
13 LEAKAGE CURRENT METER HIOKI 3155
14 | X-Y RECORDER GRAPHTEC WX3000
15 DYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210
16 | CONTROLLED TEMP. CHAMBER ESPEC PL-4KP/PL-1K
17 SPECTRUM ANALYZER Hewlett Packard 8566B
18 | EMI TEST RECEIVER Schwarzbeck FCKL1528
19 | AMN Schwarzbeck NNLKS8121
20 | EMI TEST RECEIVER Schwarzbeck FCVU1534
21 ANTENNA(BICONICAL ANTENNA) CHASE CBL6111

TDK-Lambda
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2.’k — &
2.1 it

(1) AJj - Bff - JRJEZHE)  Regulation - line and load, Temperature drift

36V

Characteristics

Steady state data

1. Regulation - line and load

HWS1500-36

Condition Ta:25C

Iout\ Vin | 85VAC | 100VAC | 200VAC | 230VAC | 265VAC line regulation
0% 36.057V | 36.057V | 36.056V | 36.056V | 36.057V ImV  [0.003%
50% 36.055V | 36.054V | 36.055V | 36.055V | 36.055V ImV  ]0.003%
80% 36.053V | 36.053V | 36.052V | 36.053V | 36.054V 2mV  [0.006%

100% — 36.051V [ 36.050V | 36.051V | 36.052V 2mV | 0.006%
load 4mV 6mV 6mvV SmV SmV
regulation] 0.011% | 0.017% [ 0.017% | 0.014% | 0.014%
2. Temperature drift Conditions Vin=100VAC
Tout=100%
Ta -10C +25°C +50°C | temperature stability
Vout 36.095V | 36.051V | 36.002V | 93mV | 0.258%
TDK-Lambda T-6




HWS1500-36

Q) HJEIE « U v FIVEIER AT EE
Output voltage and Ripple noise voltage vs. Input voltage Conditions Iout : 100 %

Ta :-10C -----
25C  ——-
50 °C e
36V |
48.0 300
400 Output voltage 250
32.0 200
< >
2 E
g :
£ 240 _ , 150 &
s Ripple noise voltage B Tg
= e 0
o, - === L. 77}
g = 'S
O 16.0 e B R e R R e T 100 &
=
S
o~
8.0 50
0.0 0
50 100 150 200 250

Input voltage (VAC)

TDK-Lambda T-7



HWS1500-36

(3) Zh=s « AT ks th ) FEi

Efficiency and Input current vs. Output current Conditions Vin : 85 VAC -----

: 100 VAC ———
: 200 VAC ——
: 230 VAC —--—
: 265 VAC ———-
Ta : 25°C
[ 36V |
32.0 Efficiency 100
-:—:‘-f‘:.:h;“"-.-“dma#--=-.-=-.-=;= ''''''' —
g 24.0 80 _
£ &£
g 160 == = — - 60 5
o -~ . . =]
5 : 5
= =
8.0 40 H
0.0 20
0 20 40 60 80 100

Output current (%)

TDK-Lambda



HWS1500-36

(4) )=« NJJaE ks th ) R

Power factor and Input current vs. Output current Conditions Vin : 85 VAC -----
: 100 VAC —-—-—
: 200 VAC ——
: 230 VAC ——~
: 265 VAC ———-
Ta : 25°C
36V |
Power factor
32.0 E——— S I —— 1.0
240 = 08
< 5
Q
5 &
e B - =
B0 T 06 3
= —s ”T/ - ﬂ?
o -
= 80 0.4
0.0 02
0 20 40 60 80 100

Output current (%)

TDK-Lambda .9



22 E NV 7 MR

Warm up voltage drift characteristics

36V

Output voltage drift (%)

0.40

0.20

0.00

-0.20

-0.40

HWS1500-36

Conditions Vin : 100 VAC
Iout : 100 %
Ta : 25°C

0.5

1
Time (hrs)

TDK-Lambda

1.5 2
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HWS1500-36

Output current (%)

TDK-Lambda

2.3 1 EE R PR R
Over current protection (OCP) characteristics Conditions Vin: 85 VAC -----
100 VAC ———
200 VAC —
265 VAC ———-
Ta: 25°C
| 36V |
36.0 (‘
30.0 L3
/>: [\
= 240
&
S 180
>
2 120
S
6.0
0.0
0 50 100 150 200



HWS1500-36

2.3 RO
Over current protection (OCP) characteristics Conditions Vin : 100VAC
Ta : -10C  -----
25C  ——--
50 C —_—
36V |
36.0 i
30.0 :
- A
2 240
0]
&
< 180
>
2 12,0
=
o
6.0
0.0
0 50 100 150 200

Output current (%)

TDK-Lambda T-12



2.4 18 7R PRAE R

Over voltage protection (OVP) characteristics Conditions

10V/DIV | 2s/DIV

TDK-Lambda

HWS1500-36

Vin : 100 VAC
Tout : 0%
Ta : 25°C

< OVP point

— Vout

— 0V

T-13



2.5 HAISEH BN D Rk

Output rise characteristics

HWS1500-36

Conditions Vin : 85 VAC (A)

100 VAC (B)
200 VAC (C)
265 VAC (D)
ITout: 0%
Ta : 25°C
[ 36V BGRe
: E : <— Vout
| gy
<~ Vin
10V/DIV | 200ms/DIV

TDK-Lambda T-14



2.5 HAISEH BN D Rk

Output rise characteristics

| 36V

HWS1500-36

Conditions Vin : 85 VAC (A)

100 VAC (B)
200 VAC (C)
265 VAC (D)

Tout : 100 %
Ta : 25°C

10V/DIV | 200ms/DIV

TDK-Lambda

<— Vout

B RS R M

<~ Vin

T-15



2.6 AL BT A0 Ktk

Output fall characteristics Conditions

36V

ABCD

10V/DIV | 2s/DIV

TDK-Lambda

HWS1500-36

Vin : 85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)

TIout : 0%

Ta : 25C

<— Vout

— 0V

<~ Vin

T-16



2.6 AL BT A0 Ktk

Output fall characteristics

| 36V

ABCD

10V/DIV | 20ms/DIV

TDK-Lambda

HWS1500-36

Conditions Vin : 85 VAC (A)

100 VAC (B)
200 VAC (C)
265 VAC (D)
Tout : 100 %
Ta : 25C

<— Vout

— 0V

<~ Vin

T-17



HWS1500-36

27 ON/OF F v br— LIS D A 0 Rk
Output rise characteristics with ON/OFF CONTROL Conditions Vin : 100 VAC
Iout : 100 %
Ta : 25°C

36V |

<— Vout

S MU N oy

......... < ONJ/OFF
N N N M N N N N CONTROL

10V/DIV | 100ms/DIV

TDK-Lambda T-18



28 ON/OFF oy bua— VBN H T3 0 Kk

Output fall characteristics with ON/OFF CONTROL

10V/DIV | 10ms/DIV

TDK-Lambda

HWS1500-36

Conditions Vin : 100 VAC

Tout : 100 %
Ta : 25°C

<— Vout

— 0V

< ON/OFF
CONTROL

T-19



2.9 W PRFFRE R R

Hold up time characteristics

[ 36V

Hold up time (ms)

1000

100

10

Conditions Vin :

Ta

HWS1500-36

100 VAC
200 VAC ——

25 °C

N
>~
~
>
~

R

20

40

60

80

Output current (%)

TDK-Lambda

100

T-20



2,10 W¥EIRE (AR Ftk

Dynamic line response characteristics

Conditions

P Zoomv/DIV ....... Sooms/DIV P

TDK-Lambda

HWS1500-36

Vin : 85 VAC——132VAC (A)
170 VAC<——265VAC (B)
: 100 %
: 25°C

Tout
Ta

{ < Vout (A)

{ < Vout (B)

< Vin

T-21



211 \IEINE (AfRAZ) itk

Dynamic load response characteristics

| 36V |

f=100Hz

Load current tr = tf = 75us

HWS1500-36

Conditions Vin : 100 VAC

Ta

. 25°C

Load current tr = tf = 75us
0% <= 100%

Iout 50% <— 100% Tout
p-—' e Yt ; — Vout

i[ < Iout [ {{ < Iout
500mV/DI 2ms/DIV 2V/DIV 2ms/DIV
+0.36% -0.36% +0.92% -3.42%
f=1kHz
Load current tr = tf = 75us Load current tr = tf = 75us
Iout 50% <— 100% Iout 0% <~ 100%
™ " > S <— Vout W <— Vout

500mV/DIV 200 p s/DIV

[ < Tout |

1| < Iout

2V/DIV

200 p s/DIV

+0.31% -0.36%

+0.69%

-0.44%

TDK-Lambda
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2.12 AN JJ&EE B R

Response to brown out characteristics Conditions
36V jii T
A =19ms
B =32ms
C=33ms

10V/DIV___ |

“50ms/DIV

TDK-Lambda

HWS1500-36

Vin : 100 VAC
Tout : 100 %
Ta : 25°C

<— Vout

— 0V

<~ Vin

T-23



2.12 AN JJ&EE B R

Response to brown out characteristics

36V

HWS1500-36

Conditions Vin : 200 VAC

A =19ms

B =33ms

C =34ms

B

‘ﬂs

10V/DIV

“50ms/DIV

TDK-Lambda

Tout : 100 %
Ta : 25°C

<— Vout

— 0V

<~ Vin

T-24



2130V T, A XK

Output ripple and noise waveform

36V

NORMAL MODE

50mV/DIV | 2us/DIV_

TDK-Lambda

Conditions Vin :

HWS1500-36

100 VAC

Tout : 100 %

Ta

: 25°C

T-25



2130V T, A XK

Output ripple and noise waveform

36V

NORMAL + COMMON MODE

50mV/DIV | 2us/DIV_

TDK-Lambda

Conditions Vin :

HWS1500-36

100 VAC

Tout : 100 %

Ta

: 25°C

T-26
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2.14 EM I f§%
Electro-Magnetic Interference characteristics Conditions Vin :230VAC
Iout : 100%
HET i1 7B
Conducted Emission

| 36V |
Point A
(206kHz) [rJBEE o vil : ~ . \Q/CC; C.lass A
Ref. Limit |Measure | | P Limit
Data| (dBuv) | (dBuv) * B P
b £
QP | 790 | 57.0 I | i |
AV 66.0 54.5 7 O T NPT Wi VCCI Class A
CPN: il AV Limit
: I}
Point B %0 L E
(4.361MHz) 20
Ref. Limit |Measure -
Data| (dBuV) | (dBuv) o Rt IR i
(.15 0.50 L.00 5.00 A0.00
QP 73.0 51.0 Ferquency [MHz]
AV 60.0 46.0
Phase : N
Point C
(205kHz) [dp’éé‘ Vi \ //C o . - VCCI Class A
Ref. Limit |Measure E i e _ - : QP Limit
Data| (dBuV) | (dBuV) 7 ' |« |
QP | 790 | 580 -
AV 66.0 53.5 VCCI Class A
AV Limit
Point D
(4.916MHz)
Ref. Limit |Measure wE
Data| (dBuV) | (dBuV) of ; 2 I
0.15 0.50 1.00 30.00
QP 73.0 50.0 Ferquency InHz]
AV 60.0 45.0
Phase : L

EN55011-A,EN55032-A D [RFEITVCCI class AD BRSE & [F U
Limit of EN55011-A,EN55032-A are same as its VCCI class A.
RO, REEEMIE(PK) RIS TRIE L2 E T,

The above is wave measured by the peak detection mode.

TDK-Lambda T-27



HWS1500-36

2.14 EM I f§%
Electro-Magnetic Interference characteristics Conditions Vin : 100VAC

Tout : 100%

MEE R R

Radiated Emission

36V

HORIZONTAL

[dB( u V/m}]
) p—

Level

80

noE——_— e

50

40 *

80 F—

—_|4«—— VCCIClass A
[ QP Limit

30 b

10 -

[ Jpu— . i f - —
30.00 50.00 100.00 200.00 J00.00

Ferquency {MHz]

VERTICAL

AB(u V/m)]
I (”90 r_n

Level

80 |

|_; <«——— VCCIClass A

40 b

- QP Limit

30 -

20 -~

10 -

0 L

30.00

" 50.00 100.00 200.00 300,00
Ferquency [MHz]

EN55011-A,EN55032-A D [RFEITVCCI class ADBRSE & [F] U
Limit of EN55011-A,EN55032-A are same as its VCCI class A.
BEIE. REEREEPK) TR THIE L2 T,

The above is wave measured by the peak detection mode.

TDK-Lambda
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