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1. HIEJ# Evaluation Method

1.1 WERENE  Circuit used for determination

(1) ##%5ME  Steady state data

Digital power meter

W2 cver —

_ I

LOAD

=S Shunt Res.

Controlled temp. chamber

(2) WERUZMFE Warm up voltage drift characteristics
Same as Steady state data
(3) EEIELRFERFE  Over current protection (OCP) characteristics

Digital power meter

r—
\ A \
\
| )l
Vin Digital
30 — cver | multimeter LOAD
- \ \
L
Shunt Res.
Controlled temp. chamber v

(4) WEELRFERFE  Over voltage protection (OVP) characteristics
Same as Steady state data

(5) 1325 EAS0REYE Output rise characteristics
Same as Steady state data

(6) I JISEE F2S0KEYE Output fall characteristics

Same as Steady state data

TDK-Lambda T-1
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(7) ON/ OFF= h—/ VIR IS0 6 BN Ry
Output rise characteristics with ON/OFF CONTROL

Digital power meter

|
Vin = —
e I —CY

\

\

L T Shunt Res.

5VDC

SW

(8) ON/OFF= hm— VIREH TS0 6 T 230 Ry
Output fall characteristics with ON/OFF CONTROL

Same as Output rise characteristics with ON/OFF CONTROL
(9) IBPEILE (A1) ¥ Dynamic line response characteristics
Same as Steady state data

(10) EPE)SE (BffBZL) ¥ Dynamic load response characteristics

Digital power meter

Dynamic dummy load

Vin =1 — Load| 1

23 — CVCF

Load

Shunt Res.
Current probe

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

TDK-Lambda T-2
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(1) Ay — 8 (22 AN&EE) K¢ Inrush current characteristics

Slide Reg.

Vin
30

CVCF

(12) U— 27 E iR

Slide Reg.

L —s Shunt Res.

Digital power meter

/
% LOAD

Current probe

Leakage current characteristics

Digital power meter

i Hﬁ

SN
L i& s Shunt Res.
AC

Leakage current meter

NOTE : Leakage current measured through the 1kQ resistor.
Rarge used --- AC (For HIOKI MODEL 3155)

TDK-Lambda T-3



(13) tH V7 JA XK Output ripple and noise characteristics

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

Digital power meter
1

Load

Vin =/ CVCF

39 _

Cl
C2
C3

(b) Normal + Common Mode

Digital power meter
1

Vin 277 CVCF
3¢

L1
L2
Cl
C2

(14) A& 73AEEfiE  Stand-by current

Same as Steady state data

TDK-Lambda
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c2|, 1.5m 50 Cable
i

R !
3 |Oscilloscope
Bandwidth : 100MHz

: 50Q

: 0.47uF Film capacitor

: 100uF Electrolytic capacitor
: 4700pF Film capacitor

Oscilloscope
Bandwidth : 100MHz

: 140mm

: 140mm

: 0.47uF Film capacitor

: 100uF Electrolytic capacitor

T-4
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(15) EMIf#E  Electro-Magnetic Interference characteristics
(a) HEE 5 7B E (UFE /A X) Conducted Emission Noise

Rl b))

U ERDEE D.U.T.(Earth)
AN 50 6750t Aluminum plate 7L 3R
Spectrum Analyzer D=80cm
EMI Test Receiver
J AC Cord B
N BRI Stand H=80cm
PN
=)
I

I
7 \Meto\ Ground Plain }L‘ Input Line

o 2RARE Filter -
s ADBR

(b) MEE LR L (FE5T /1 X) Radiated Emission Noise

D=10m
S (E)
Spectrum Analyzer D.U.T.(Earth)
EMI Test Receiver Bi—log Antenna .
. . - g1 Aluminum plate 7 ), 3%
N4y 7vis /
o~ ] & Stand &
Turn Table
H=80cm 55—y -7
s
7}7 ‘ "—‘ \ \
\ Metal Ground Plain | tot
o 2 Filter nput Line
SRR P ADER

13

TDK-Lambda
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1.2 I ERESS  List of equipment used
No. EQUIPMENT USED MANUFACTURER MODEL NO.
1 DIGITAL STORAGE OSCILLOSCOPE | TEKTRONIX TDS540C/TDS5054
2 DIGITAL STORAGE OSCILLOSCOPE | YOKOGAWA ELECT. DL1740EL/DL7480/DL7440
3 DIGITAL MULTIMETER AGILENT TECHNOLOGY 34970A
4 DIGITAL POWER METER HIOKI 3331
5 SHUNT RESISTOR YOKOGAWA ELECT. 2215/2216
6 CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/AMS503B
7 CURRENT PROBE/AMPLIFIER YOKOGAWA ELECT. 701930/700937
8 DYNAMIC DUMMY LOAD FUJITSUDENSO EUL-1800aL SLV+EUL-6000XL
9 DYNAMIC DUMMY LOAD KIKUSUI PLZ1004W+PLZ2004WB
10 | CVCF KIKUSUI PCR2000Lx3/PCR6000LT/PCR4000LAX3
11 | LEAKAGE CURRENT METER HIOKI 3155
12 | CONTROLLED TEMP. CHAMBER ESPEC PL-4KP
13 | SPECTRUM ANALYZER ROHDE&SCHWARZ FSAC
14 | EMI TEST RECEIVER ROHDE&SCHWARZ ESHSI10
15 | AMN ROHDE&SCHWARZ ESH2-Z5
16 | SPECTRUM ANALYZER Agilent E4401B/E4411B
17 | EMI TEST RECEIVER Schwarzbeck FCvVU1534
18 | ANTENNA(BI-LOG ANTENNA) Schwarzbeck VULB9168

TDK-Lambda
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2.’ — &
2.1 ERRE

Characteristics

Steady state data

() AT - Bt

48V

HWS1800T

Regulation - line and load, Temperature drift

1. Regulation - line and load

Condition Ta:25°C

Iout\ Vin | 170VAC | 200VAC | 265VAC line regulation
0% 48.038V | 48.041V | 48.042V 4mV 0.008%
50% 48.037V | 48.040V | 48.040V 3mV 0.006%
72% 48.038V | 48.039V | 48.041V 3mV 0.006%
100% 48.037V | 48.039V | 48.039V 2mV 0.004%
load ImV 2mV 3mV
regulation| 0.002% | 0.004% | 0.006%
2. Temperature drift Conditions Vin=200VAC
lout=100%
Ta -10°C +25°C +40°C | temperature stability
Vout 47912V | 48.039V | 48.075V | 163mV | 0.340%
TDK-Lambda
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(2) WAEE -V TN AR EEXI AT EE
Output voltage and Ripple noise voltage vs. Input voltage
Conditions Iout : 100 %

Ta : -10°C -----
25°C ———
40 °C ———
48V
60.0 480
Output voltage
50.0 P g 400
40.0 320 =
= Ripple noise voltage k)
% %
g 300 240 S
- :
5 2
£ 200 S S — o] 160 2
o 2
=)
R=
a4
10.0 80
0.0 0
50 100 150 200 250
Input voltage (VAC)

TDK-Lambda T-8



(3) Zh= - AJ)rEiixt i it

Efficiency and Input current vs. Output current

HWS1800T

Conditions Vin : 170 VAC
: 200 VAC
1 265 VAC
Ta 25 °C
48V
16.0 100
Efficiency
§ S
S 80 60 I
s e 2
O - £
4.0 i 40
—-"—--:"—: — /
00 == 20
0 20 40 60 80 100

Output current (%)

TDK-Lambda
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Power factor and Input current vs. Output current

st 77 A

HWS1800T

Conditions Vin : 170 VAC
: 200 VAC
1 265 VAC
Ta 25 °C
48V
16.0 Power factor 1.0
/
g 12.0 0.8
z 5
g 3
5 80 0.6 *
- [5)
= e . g
»—% lin .- : ’: .- ~
4.0 R 0.4
T T T —
00 =2 0.2
0 20 40 60 80 100

Output current (%)

TDK-Lambda
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2.2 1@FERY 7 Mtk
Warm up voltage drift characteristics
Conditions Vin : 200 VAC
Iout : 100 %
Ta : 25°C

48V

0.40

0.20

0.00

-0.20

Output voltage drift (%)

-0.40

0 0.5 1 1.5 2
Time (hrs)

TDK-Lambda T-11
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2.3 R RFE R
Over current protection (OCP) characteristics
Conditions Vin: 170 VAC -- - - -

200 VAC - —.—
265 VAC ——
Ta: 25°C

48V

48.0 \
40.0 \
32.0 \

24.0 \
16.0
\

8.0

Output voltage (V)

0.0
0 50 100 150 200

Output current (%)

TDK-Lambda T-12
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2.3 R RFE R
Over current protection (OCP) characteristics

Conditions Vin : 200 VAC

Ta : -10°C  -----
25°C ——om
40 °C  ——

48V

48.0

40.0 \
\\.
320 4

24.0

\,
\
16.0

0.0

Output voltage (V)

[ee)
[w]

0 50 100 150 200
Output current (%)

TDK-Lambda



2.4 168 7R PRAE R

Over voltage protection (OVP) characteristics

48V

Conditions

20VDIV__ | 10s/DIV

TDK-Lambda

HWS1800T

Vin : 200 VAC
Tout : 0%
Ta : 25°C

< OVP point
< Vout

T-14



2.5 HANED B30 RRME

Output rise characteristics

48V

HWS1800T

Conditions Vin : 170 VAC (A)
200 VAC (B)
265 VAC (C)

Iout: 0%

Ta : 25°C

— Vout

| o

<— Vin

20V/DIV._ | 200ms/DIV

TDK-Lambda
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2.5 HANED B30 RRME

Output rise characteristics

48V

HWS1800T

Conditions Vin : 170 VAC (A)
200 VAC (B)
265 VAC (C)

Iout : 100 %

Ta : 25°C

<— Vout

e ov

HIIHH\;HHIIIH;IH\HHI;\HIIHH;HHIIIH;IHHHII;HIIIHH;\HHIIH — Vin

20V/DIV | 200ms/DIV.

TDK-Lambda
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2.6 BN H T H0RE

Output fall characteristics

48V

HWS1800T

Conditions Vin : 170 VAC (A)
200 VAC (B)
265 VAC (CO)

Iout: 0%

Ta : 25°C

ABC

<— Vout

— 0V

<— Vin

20V/DIV__ | 2s/DIV

TDK-Lambda
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2.6 BN H T H0RE

Output fall characteristics

48V

HWS1800T

Conditions Vin : 170 VAC (A)

200 VAC (B)
265 VAC (CO)

Tout : 100 %

Ta : 25°C

ABC
. — Vout
— 0V
«— Vin
20V/DIV | 20ms/DIV

TDK-Lambda T-18



2.7 ON/OFF= h— LI J)NE S B30 REE
Output rise characteristics with ON/OFF CONTROL

48V

HWS1800T

Conditions Vin : 200 VAC
Tout : 100 %

Ta : 25°C
Vout
Y%
PF SIGNAL
ON/OFF
SN S N D N R CONTROL
20V/DIV | 100ms/DIV
TDK-Lambda T-19



HWS1800T

28 ON/OFF 2> ha— LI )N 6 T3 0 Rk
Output fall characteristics with ON/OFF CONTROL
Conditions Vin : 200 VAC
Tout : 100 %
Ta : 25°C

48V

Vout

ov

] PFSIGNAL
[ < ON/OFF
| CONTROL

20VDIV.__ | 2ms/DIV

TDK-Lambda 1-20
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2.9 ) PRFFIFRI R

Hold up time characteristics
Conditions Vin : 200 VAC

Ta : 25°C

48V

1000
@
£
(0]

£ 100
=
=
3

‘6‘ \
10
0 20 40 60 80 100

Output current (%)

TDK-Lambda T-21
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2.10 WEISE (ANRZE) Rtk
Dynamic line response characteristics
Conditions Vin : 170 VAC<——265VAC
Iout : 100 %
Ta : 25°C

48V

<— Vout

<~ Vin

| 200mV/DIV 500ms/DIV

TDK-Lambda T-22



211 W PEINE (A aZ) Rt
Dynamic load response characteristics

48V

f=100Hz

Tout

Load current tr = tf = 75us
50% <— 100%

«— Vout

e Tout

2ms/DIV

500mV/DIV
+0.19% -0.24%
f=1kHz

Tout

Load current tr = tf = 75us
50% <=— 100%

«— Vout

HWS1800T

Vin
Ta

Conditions

: 200 VAC
: 25°C

Load current tr = tf = 75us

Tout

0% <~ 100%

1= Vout

< Jout

2V/DIV

2ms/DIV

+1.06%

-3.10%

Load current tr = tf = 75us

Tout

0% <~ 100%

«— Vout

«— Jout

|« Iout
500mV/DIV 200ps/DIV 2V/DIV 200us/DIV
+0.14% 20.16% +0.55% 20.39%
TDK-Lambda
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2.12 Ny EBHE R
Response to brown out characteristics
Conditions Vin : 200 VAC
Iout : 100 %

Ta : 25°C
48V
1 Vout
A =20ms
B =33ms ;
1— 0V
C =34ms 3
<~ Vin
[ 20VDIV | 50msDIV

TDK-Lambda T-24
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213 AN—E R (ZBAER) FriE
Inrush current waveform
Conditions Vin : 200 VAC
Iout : 100 %

Ta : 25°C
24V
(Z%)
< Iin
Switch on phase angle
of input AC voltage
=0 e,
L L L fiiy L L H — Vin
20A/DIV | 100ms/DIV

S OSSR S I VOO
Switch on phase angle U‘i“ u WWWWM i

of input AC voltage
G=90"

| < Vin

20A/DIV | 100ms/DIV

TDK-Lambda T-25
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2.14 B#ERFZE N BB iR
Inrush current characteristics
Conditions Vin : 200 VAC

Tout : 100 %
Ta : 25°C

24V

(ZE)

200

180

160

_.
o
[e]

L(A)
S

o]
S

Inrush current
(=)
()
\

60 B
40 / B—

20

0.01 0.1 1 10

Brown out time(sec)

% LRI, 20BN E G AL ICHD,

Above data includes secondary inrush current.

TDK-Lambda
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2.15 AJJEGEIE

Input current waveform

24V

(Z)

Conditions

20ADIV__ | 5ms/DIV

TDK-Lambda

HWS1800T

Vin : 200 VAC
Tout : 100 %
Ta : 25°C

< Iin

«— Vin

T-27
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2.16 V—7&E ikt
Leakage current characteristics
Conditions Iout: 0% -----

100 % ——
Ta : 25°C
f : 50 Hz

Equipment used : 3155(HIOKI)

48V

2.0

1.6

5 S O

0.8

Leakage current (mA)

0.4

0.0

160 200 240 280

Input voltage (VAC)

TDK-Lambda T-28



217 NV T IA RS
Output ripple and noise waveform

48V

Conditions

NORMAL MODE

50mV/DIV | 2us/DIV

TDK-Lambda

Vin

Tout :
Ta

HWS1800T

: 200 VAC
100 %
25 °C

T-29



217 NV T IA RS
Output ripple and noise waveform

48V

Conditions

NORMAL + COMMON MODE

50mV/DIV | 2us/DIV

TDK-Lambda

Vin

Tout :
Ta

HWS1800T

: 200 VAC
100 %
25 °C

T-30
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2.18 AKX NAEBE
Stand-by current
Condition Ta: 25 °C

24V

(Z35)

Io=0%
0.50

0.40

0.30

0.20

Input current (A)

0.10

0.00
160 180 200 220 240 260

Input voltage (VAC)

Remote control OFF

0.50

0.40

0.30

0.20

Input current (A)

0.10

0.00

160 180 200 220 240 260

Input voltage (VAC)

TDK-Lambda T-31
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2.19 EMIF#E
Electro-Magnetic Interference characteristics
MEE R BT Conditions Vin :200VAC
Conducted Emission Tout : 100%
48V
Point A (B T
(199kHz) | A B VCCI Class A
Ref. Limit | Measure % B / QP Limit
Data| (dBuV) | (dBuV) o b «—
QP 79.0 57.3 oo ER | LA ka —
AV 66.0 47.7 ol ! WM‘M L VCCI Class A
- gl AW,M AV Limit
(5.918MHz) A v
Ref. Limit | Measure AE
Data| (dBuV) [ (dBuV) lot
QP 73.0 202 3.1-5 0.50 1.00 500  10.00 30.00
AV | 600 | 49.9 Frequency MHz]
Phase : L1
Point C [Pyl .
(212kHz) " C VCCI Class A
Ref. Limit | Measure - D 4 QP Limit
Data| (dBuV) | (dBuV) ol 1/ e
QP_| 790 | 535 N e [ e
AV 66.0 50.1 =B ;V \M«\ Y | VCCI Class A
- g Iy S | :W& ‘mE AV Limit
(21.747MHz) L A i %%HUNI
Ref. Limit | Measure 2L
Data| (dBuV) | (dBuV) lo
QP 73.0 | 474 0!
0.15 0.50 1.00 5,00 10.00 30.00
AV | 600 [ 448 Frequency D]
Phase : L.2
Point E ] |
(212kHz) w L E ‘ VCCI Class A
Ref. Limit | Measure @ QP Limit
Data| (dBuV) | (dBuv) wb L/ —
QP | 790 | 534 e —
AV | 660 | 527 W VCCI Class A
E g ™ AV Limit
Point F . Y
(21.461MHz) L
Ref. Limit | Measure L
Data| (dBuV) | (dBuV) 10t
QP 73.0 | 485 of
0.15 0.50 1.00 5,00 10.00 30.00
AV 60.0 | 46.1 Frequency MHz]
Phase : L3

EN55011-A,EN55032-AD R FEIZVCCI class ADRFEL[F T
Limit of EN55011-A,EN55032-A are same as its VCCI class A.
BRRIE. REEEARR I (PK) 7 U TRIE L= T,

The above is wave measured by the peak detection mode.

TDK-Lambda T-32



2.19 EMI#

Electro-Magnetic Interference characteristics

HWS1800T

MR TSR T Conditions Vin  :200VAC
Radiated Emission Tout :100%
48V
HORIZONTAL
[dB(uV/m)]
m - 1 1 1 ] 1] 1]
0
80 |t
W " < VCCI Class A
R : : : QP Limit
> 0 E E —
O R L
Ve : : I Point A (QP)
g S fJ \ HWSTANWG I (L (e VHz)
w \hj" : PP Ref. Limit {Measure
ok L E P Data|(dBuV/m)| (dBuV/m)
- A A A : i Lo Hor. 40.0 27.2
oL | | I h 1 L
30.00 50,00 100,00 500.00 1000.00
Frequency [MHz]
VERTICAL
[dB(uV/m)]
80 : ; Y
70 [ i §
& | | :
- VCCI Class A
: : QP Limit
: : Point B (QP)
E : (101.423 MHz)
: : Ref. Limit [Measure
ok Pl : : b Data|(dBuV/m)| (dBuV/m)
S L § E P Ver. | 40.0 [ 2838
ol | | L4 A R T T A
30,00 50,00 100.00 500.00 1000.00
Frequency [MHz]

TDK-Lambda

EN55011-A,EN55032-AD RFUEITVCCI class ADRFEEFC
Limit of EN55011-A,EN55032-A are same as its VCCI class A.
RS, REEE R (PK) 7 U TRIE L= T,

The above is wave measured by the peak detection mode.
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