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JEFE  Definition
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RWS100B

HIEFH{E  Evaluation Method
1.1  HEMEE  Circuit used for determination

| FEMEIEE1 Circuit 1 used for determination
‘WFRFE Steady state data
<EERUZRMEFYE Warm up voltage drift characteristics
- A RFFEFEREYE Hold up time characteristics
HASEH EASVEE  Output rise characteristics
HABETAVEEE  Output fall characteristics
R ENRERE  Over current protection (OCP) characteristics
R EERHERE Over voltage protection (OVP) characteristics
- ASIEBEBHERE  Response to brown out characteristics
« AJJEFHET  Input current waveform

Digital power meter

C

AC Power
supply

C

Current probe

Controlled temp. chamber

BIE[EIEE2 Circuit 2 used for determination
SEIERE (AWAZ) F#ME Dynamic load response characteristics

Digital power meter

Dynamic dummy
' load
Load | 1
¢ —— T
AC Power Load | 2
supply

C

Shunt res.

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

1
I
g s e L4

TDK-Lambda 3|



RWS100B

HIZE[E#E3 Circuit 3 used for determination
« ANAV—UER (B AEGR) 1 Inrush current waveform

Digital power meter

—& b
Slide Reg.

Dynamic
dip
simulator

Shunt res.

Current probe

B 7E[E]#4 Circuit 4 used for determination
)—2EiHFE  Leakage current characteristics

Digital power meter
—————— -

Isolation
trans

|
I
O I

AC Power
Sl current | |
O meter :

Loacg

Shunt res.

Earth

TDK-Lambda T2



MIFEES Circuit 5 used for determination
S H TN A KP)

Digital power meter

C
AC Power
supply

S Load

[50mm

HERE AL Configuration used for determination
-EMI##4  Electro-Magnetic Interference characteristics
(a) HEE VB (ST /A X)

Conducted Emission

R (D)
D.U.T (Earthed) TR

AP eyt
(LT I [ R D=80cm

Z Output ripple and noise waveform

Coaxial cable
1.5m 502

RWS100B

Oscilloscope

R :50Q

Cl : 0.1uF Film cap.

C2 : 100uF Elect cap.

C3 : 4700pF Ceramic cap.

TR R HER A i
(2m % 2m)
Vertical ground
reference plane

AMN 50€/50uH

Y

EMI Test receiver ~
spectrum analyzer

Y BRy—T N a H=80cm

Power cable Stand

Aluminum plate
/ ; D=40cm f

[. T I 1 [‘

N

IKIER M

Horizontal ground plane

EH
Earth

(b) HEFBRIREE (ki /A X)

Radiated Emission

D=dm BBt (i)

D.U.T (Earthed) 7V 3R

Aluminum plate
spectrum analyzer T

EMI Test receiver .
S WRy—T
T Y7 T Power cable

pre amp.

L
= H=80cm
Stand

B—F—T
Turn table

S

et AR KA

Horizontal ground plane
y Earth & £

TDK-Lambda

O AR

AC Power supply

O AJ1EIR
AC Power supply
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1.2 AR ERE

List of equipment used

RWS100B

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM2054
2 | DIGITAL MULTIMETER AGILENT 34405A/34410A
3 | DIGITAL POWER METER YOKOGAWA ELECT. WT110/ WT210
4 | CURRENT PROBE YOKOGAWA ELECT. 701930/ 701933
5 | DYNAMIC DUMMY LOAD CHROMA 63640
6 | DUMMY LOAD CHROMA 63640
7 | ISOLATION TRANS TOUZHONG BJZ-3KVA
8 | CVCF KIKUSUI PCR2000LE
9 | CVCF KIKUSUI PCR3000LE
LO: | EVER CHROMA 61605
11 | LEAKAGE CURRENT METER SIMPSON 228
12 | CONTROLLED TEMP. CHAMBER ESPEC SU-661 / SH-661
13 | EMI TEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI-03
14 | PRE AMP. AGILENT 8447D
15| AMN SCHWARZBECK NNLKS8121
16 | ANTENNA SCHWARZBECK VULB9168
17 | HARMONIC / FLICKER ANALYZER SCHAFFNER CCN100-1

1.3 FHl &SR

Load conditions

* ANEENLIOVACLL T OGS, TROLBWH AT AV —T A TRUETT,
Output derating is needed when input voltage is less than 110VAC.

Output voltage : 5V

Vin ITout: Full load oV
85VAC 90% 12.6A
90 -265VAC 100% 14A
Output voltage : 12V, 24V
Vin Tout: Full load 12V 24V
85VAC 80% 6.8A 3.6A
100VAC 92% 7.82A | 4.14A
110 - 265VAC 100% 8.5A 4.5A

TDK-Lambda

T-4




RWS100B
2. BT —#

2.1 FRE Steady state data
(1) AA1 - A - RELE) /M ARE) - EWEE

Characteristics

Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

[ 5V | 1. Regulation - line and load

Condition Ta :

Tout\Vin | 90VAC | 100VAC | 200VAC [ 265VAC line regulation
0% 5.048V | 5.048V | 5.048V | 5.048V 0mV 0.000%
50% 5.043V | 5.043V | 5.043V | 5.043V 0mV 0.000%

Full load | 5.032V | 5.032V | 5.032V | 5.032V OmV 0.000%

Load 16mV 16mV 16mV l6mV
regulation | 0.320% | 0.320% | 0.320% | 0.320%
2. Temperature drift Conditions Vin
Tout
Ta -10°C +95C +40°C | temperature stability
Vout 5.039V | 5.032V | 5.025V 14mV | 0.280%
3. Start up voltage and Drop out voltage Conditions Ta:
Tout :
Start up voltage (Vin) 78VAC
Drop out voltage (Vin) [ 74VAC
12V 1. Regulation - line and load Condition Ta:

Tout\ Vin | 100VAC | 110VAC | 200VAC | 265VAC line regulation
0% 12.019V | 12.019V | 12.019V | 12.019V OmV 0.000%
50% 12.015V | 12.016V | 12.015V | 12.016V 1mV 0.008%

Full load | 12.010V | 12.009V | 12.009V | 12.009V 0mV:i | 0.000%

Load 9mV 10mV 10mV 10mV
regulation | 0.075% | 0.083% | 0.083% | 0.083%
2. Temperature drift Conditions Vin
Iout
Ta -10°C S50 +40°C | temperature stability
Vout 12.024v | 12.009V | 12.000v | 24mVv | 0.200%
3. Start up voltage and Drop out voltage Conditions Ta:
Iout :
Start up voltage (Vin) 78VAC
Drop out voltage (Vin) | 74VAC
24V 1. Regulation - line and load Condition Ta:

Iout\ Vin | 100VAC | 110VAC | 200VAC | 265VAC line regulation
0% 24,052V | 24.052V | 24.052V | 24.052V 0mV 0.000%
50% 24.049V | 24.049V | 24.048V | 24.048V 1mV 0.004%
Full load | 24.047V | 24.046V | 24.046V | 24.046V OmV 1| 0.000%
Load SmV 6mV 6mV 6mV
regulation | 0.021% | 0.025% | 0.025% | 0.025%
2. Temperature drift Conditions Vin
Iout
Ta -10°C +25C +40°C | temperature stability
Vout 24,064V | 24.046V | 24.030V | 34mV ‘ 0.142%

3. Start up voltage and Drop out voltage

Start up voltage (Vin)

T8VAC

Drop out voltage (Vin)

T4VAC

Conditions Ta:
lout :

#1 Line regulation (12V,24V) : 110VAC - 265VAC

TDK-Lambda

2530

: 100 VAC
: Full load

280
100%

25%C

: 110 VAC
: Full load

95
100%

25 0

: 110 VAC
: Full load

25 C
100%
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RWS100B

Tout : Full load

Conditions

Q) Vv TN A XEBENATIEE
Ripple noise voltage vs. Input voltage

TS
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RWS100B

(3) #h - H i A EFR

90VAC —
100VAC ----

Conditions Vin :

Efficiency and Power factor vs. Output current

110VAC -----
200VAC

265VAC ——-

25

Ta:

5V

120
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(%) Adueronyg

Output current (%)

Output current (%)

12V |
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(4 N EHXHSIER

90 VAC —-
100 VAC
110 VAC
200 VAC
265 VAC

Conditions Vin:

Input power vs. Output current

25 C

Ta:

5V
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(5) NSy EFx S B
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100

50
Output current (%)

3 4 5 6 7
Time (hours)

2

1
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2.4 HASEH BB Y Bk

Output rise characteristics

Iout : 0%

VDIV | 200ms/DIV

| 12V | Tout : 0%

<—OV——>

“5V/DIV | 200ms/DIV

| 24v | Tout : 0%

10V/DIV | 200ms/DIV

TDK-Lambda

RWS100B

Vin: 100 VAC (A)
110 VAC (B)

200 VAC (C)

265 VAC (D)
25°C

Conditions

Ta:

Tout:Full load

VDIV | 200ms/DIV

Tout:Full load

Vot

[ 200ms/DIV

5V/DIV

Tout:Full load

«— Vout — :

|  200ms/DIV

10V/DIV

T-11



2.5 AN H T Y FE

Output fall characteristics

A

Tout : 0%

ABC

— Vout

VDIV |

10sDIV

12V

Tout : 0%

aBel -

«— Vout

5V/DIV

10s/DIV

24V

Tout : 0%

~ ABCD

«— Vout

10V/DIV

10s/DIV

TDK-Lambda

RWS100B

100 VAC (A)
110 VAC (B)

200 VAC (C)

265 VAC (D)
25

Conditions  Vin:

Ta:

Tout:Full load

“2VDIV | 20ms/DIV

Tout : 92%(A) , 100%(B-D)

BCD A

— VYV —

5V/DIV._ | 20ms/DIV

Tout : 92%(A) , 100%(B-D)

BCDA

«— Vin —

il WEE N

T0V/DIV |

20ms/DIV

T-12
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2.8 BELE (AFSZE) &

Dynamic load response characteristics

200mV/DIV

+1.28%

12V

T

i {

200mV/DIV

~ 2ms/DIV

+0.67%

-0.80%

24V

f=100Hz

I

200mV/DIV

2ms/DIV

+0.30%

-0.33%

Conditions

RWS100B

Vin :
Tout :

A

110 VAC

50 % <> 100 %
(tr = tf = 50us)
25°€

f=1kHz

— Vout —> [

«— Jout —

«— Jout:0% —

— Vout —

«— Jout —

« Jout:0% —

«— Vout —

«— Jout —

«— Tout:0% —

200mV/DIV

200 u s/DIV

+1.44%

-1.76%

f=1kHz

"wr _

200mV/DIV

200 u s/DIV

+0.67%

-0.73%

f=1kHz

200mV/DIV

200 u s/DIV

+0.30%

-0.36%
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Response to brown out characteristics

Vin: 110VAC
A =44ms, B =45ms

2V/DIV__|

200ms/DIV

Vin: 110VAC
A =33ms, B=34ms

5V/DIV |

1 00ms/DIV

24V
Vin: 110VAC
A=30ms, B=31ms

ia B

w (
wmwmf

i AR

IOVﬂ)IV |

100ms/DIV

s o Vout —

- oV —|-

—

«— Vout —

«— Vin —

«— Vout —

«~ Vin —

TDK-Lambda

RWS100B

Ta: 25:C

Iout :

Conditions

Vin : 200VAC
A =45ms, B =46ms

NWWWW ﬁr\ﬂf\ﬁ“‘WMWMMMN\ “'V il

VDIV | IOOms/DIV

Vin : 200VAC
A =33ms, B=34ms
A

e

WA

100ms/DIV

5V/DIV |

Vin : 200VAC
A=31ms, B=32ms
A B
H—|

A

10V/DIV | 100ms/DIV

T-15

Full load



RWS100B

210 AAY—VER (EAER) EE

Inrush current waveform

24V
A -

[0A/DIV | 100ms/DIV T0A/DIV 100ms/DIV

Conditions Vin: 200 VAC
Iout : Full load

Ta: 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0° ¢ =90°
: I e o { ot ?
i : . w_‘ .4._..'1. ; s _";'l'l'l’.l'.k:‘_l MW P IiIl g L _.__._..‘. -Y-'.l' A'A'A'A'A'A'l,l'l'l'l"'-l‘

A -

10A/DIV | 100ms/DIV 10A/DIV__ | 100ms/DIV

TDK-Lambda T-16
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Input current harmonics

RWS100B

Conditions Tout : Full load

| Ta: 25°C
5V |
10.000 Vin: 100 VAC
TN
1000 | \\ [EC61000-3-2 Limit (class A)_
S =
5
E - 0.100
Q
(@]
d
Q
g 0.010
o
1 3 5 7 9 11131517 19 21 23 2527 29 31 33 35 37 39
Harmonic number

10.000 Vin: 230 VAC
~ 1.000 \\ . =
< e [EC61000-3-2 Limit (class A)y=
+ . e —
5 1 \\
E 0100 | —
[$)
Q |—2
' 3
g —
E 0010 =4
= — — 4 —

- SEEEBEREFEREE B
0.001 43 'EEEEEEERDE

1 3 5 7 9 111315171921 23 2527 29 31 33 3537 39

2,12 AJTERIRE

Input current waveform

SV

Harmonic number

Conditions Iout : Full load
Ta: 25°C

Vin: 100 VAC

Vin: 230 VAC

2A/DIV

| 5ms/DIV

2ADIV | 5ms/DIV

TDK-Lambda
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RWS100B

2.13 U — 7 B

Leakage current characteristics

095 ..

Full Load

Iout :

Conditions

250
Equipment used : MODEL 228
(Simpson)

Ta:

SV

50 Hz

i

T < o0 o — <
=] (=] o o o o
(V) Juarmo afeyes]

160 200 240 280
Input voltage (VAC)

120

80

|
9

lllll 4
I
I
|
|

LGl e
|
I
|
|

\\\\\ -+
|
|
|

||||| -+
|
I
I
|
|

sl almaon Bl woms
I
I
!

\\\\\ T
|
I
!

||||| +
I
!

w <t ) ™ — =)

= = o S S o
(V) JueLmd o3eyea

280

80

Input voltage (VAC)
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Output ripple and noise waveform

5V
T0mvV/DIV___| Ius/DIV
oV
F 10mV/DIV | 2us/DIV
24V

10mVDIV | 2us/DIV

TDK-Lambda

RWS100B

Conditions Vin: 110 VAC

Tout : Full load

Las

8C

T-19



2.15 EM I &

Electro-Magnetic Interference characteristics

HEmTEE

Conducted Emission

5V

Point A
(664kHz)
Limit |Measure
(dBuV) | (dBuv)

56.0 39.5

Ref.
Data

QP
AV

46.0 39.5

)
Point B 3
(664kHz)
Ref. Limit |Measure
Data| (dBuVv) | (dBuV)

QP
AV

56.0 40.1

46.0 40.0

QT

80T

-
=3

RWS100B

Conditions Vin : 230 VAC
Iout : Full load

Ta 3¢

Phase : N

sor
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VCCIClass B
QP Limit

VCCI Class B
AV Limit

300 400 500

800 1M 2M

Frequency in Hz

Phase: L

o, el b et B s K s, i e ksl et i
T T ' T T A

g onlon e iy |
g ' ' ' i
eqeqer==rmc=——=—= [ e

TR i i ] "
] '

] '
L

] ' B T b
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bode it VCCI Class B
QP Limit

[
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&
o

2

VCCI Class B
AV Limit

------ L L
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] ¥

) ' ST ' !
beedaccccdlacadacbedadalaclceeeenadan m-dalaa
I i I P ] 1 o
. ' P

(IR S
v I T
'

' ¥y
s Pl ok

] +
150k

' Bk I ' ' '
300 400 500 800 1M 2M 3M 4M 5M @ g 10M 20M 30M
Frequency in Hz

EN55011-B,EN55022-B,FCC-BD R FE X VCCI class BOFRFE & [F U
Limit of EN55011-B,EN55022-B,FCC-B are same as its VCCI class B.
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2.15 EM I #f
Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC

M T FE

Conducted Emission

B

|

Ref.
Data

Point A
(150kHz)

Limit
(dBuV)

Measure
(dBuV)

QP

66.0

54.5

AV

56.0

321

Point B
(150kHz)

Ref.
Data

Limit
(dBuV)

Measure
(dBuV)

QP

66.0

54.8

AV

56.0

32.1

RWS100B

Tout : Full load
Td = 25€

Phase : N

e et o e B I ) Sy L e B Lt e e S o B el et Rt e B
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' ' S T o oo 1 ' T o ' '
T T T T L o e e
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A e ey [ e I o L Sl 1 Vo b B e
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o
150K 300 400 500 800 1M M 3M 4M 5M 6 8 10M 20M 30M
Frequencyin Hz

Phase: L

{8 K o Satios betmcB e Rl o Flotein B A ciat Kok Bol etk e el ottt it o Binkiot] (o el Dl iR ol Sl en ot b
v ' ' ERBr ' ' ' e ' i '

' ' I e ' ' ' ' R T ' ' '

e e e e L e e e L L s o
80+

VCCIClass B
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7ot

0% s s et B s e e s VCCI Class B
E ; PR IR NN T . AV Limit

'
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v e
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i ] I { PR e ol v ]
'

' PR e e ey
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Frequency in Hz

EN55011-B,EN55022-B,FCC-BD[RFE L VCCI class BORAE & [F] C
Limit of EN55011-B,EN55022-B,FCC-B are same as its VCCI class B.
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2.15 EMI %%
Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC

ME M EE

Conducted Emission

|2 o

Point A
(150kHz)

Ref.
Data

Limit |Measure
(dBuv) | (dBuv)

QP

66.0 54.1

AV

56.0 31.6

Point B
(150kHz)

Ref.
Data

Limit |Measure
(dBuV) | (dBuV)

QP

66.0 54.7

AV

56.0 30.2

Level in dBV

Level In dBuv

RWS100B

Iout : Full load
Ta 'z 25°C

Phase: N
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EN55011-B,EN55022-B,FCC-BD R FE T VCCI class BOFRFAE & A ©
Limit of EN55011-B,EN55022-B,FCC-B are same as its VCCI class B.
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RWS100B
2.15 EM I &%

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Io :Full load
Ta - 28'C

MEEERAE

Radiated Emission

5V HORIZONTAL VERTICAL
Level (dBul/m) Level (dBuV/m)
80 8
0 0]
60- [

[7‘_QP s r_____4_QP

40
30+ 30+
?D'/\"W'MMM 20

10 109
T T T T T T T T T T T ‘)J T T T T T T T T T T T
30.00 50.00 75.00 100.00 125.00 150.00 175.00 200.00 225.00 250.00 275.00 300.00 30.00 50.00 75.00 100.00 125.00 150.00 175.00 200.00 225.00 250.00 275.00 300.00
WHg) (M)
12V | HORIZONTAL VERTICAL
Level (dBuVim) Level (dBuV/m)
a0 0
70 70
fi0- £0-)
50 s

l—d—QP ‘ FWW«QP

4
30=|
N'MM 20

10 16

0 T T T T T T T T T T 0 T T T T T T T T T T

30.00 50.00 75.00 100.00 125.00 150.00 I75.00 1200.00 225.00 250.00 275.00 300.00 30.00 50.00 7500 100.00 125.00 150.00 175.00 200.00 22500 Z250.00 275.00 300.00

{MHz) (hHz)
Level {dBuVim) Level {dBuVIm)

30 80

70 i

Ly ity

« QP 5 “+ QP

¢ T T T T T T T T T T T T T T T T T T T T
30.00 50.00 75.00 100.00 125.00 130.00 175.00 200.00 225,00 250.00 275.00 300.00 30.00 50.00 75.00 100.00 125.00 150.00 175.00 200.00 225.00 230.00 275.00 300.00

(M) {WHz)

EN55011-B,EN55022-BDO[RFRMEIZVCCI class BORFE & 7
Limit of EN55011-B,EN55022-B are same as its VCCI class B.

i —71H
Indication is peak values.
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