ZWS300RC
EVALUATION DATA

|

A7 — 7

TDK-Lambda



1.

INDEX

HIE ¥ Evaluation Method

1-1.

1-2.
1-3.

BIEFEE  Circuit used for determination ==+ «se+ssssesssrsensencenceaccecns

HIEMEIEET  Circuit 1 used for determination
5P Steady state data
HWEERYZMEME Warm up voltage drift characteristics
H R EFRERT R Hold up time characteristics
H 32 E LSRR Output rise characteristics
H NI D T30 FEM Output fall characteristics
W EFELRERE  Over current protection (OCP) characteristics
8 LR ERFE  Over voltage protection (OVP) characteristics
EBPEEIE (N S12ZE) FetE Dynamic line response characteristics
AT EB#HEREM Response to brown out characteristics

AJJEFRIIE  Input current waveform

HIEEIEE?2  Circuit 2 used for determination =+ «ssessesesseseesaccescasanss

PN (B 2ZE) FeE Dynamic load response characteristics

HEEIFE3  Circuit 3 used for determination =«eeseseseeeesesecsceesececnes

AP —FEHE (SENEHR) B Inrush current waveform

HITEFI#&4  Circuit 4 used for determination +«=sseesresseeserseeeceaseanns

V— 7 &kt Leakage current characteristics

HEEIFES  Circuit 5 used for determination =«eeseseseceesesececeesececnes

ON/OFF=> hu—/UIREST B B30 | 326 T30 EEME
Output rise, fall characteristics with ON/OFF Control

HIERIEE6  Circuit 5 used for determination =+ «ssessesesseseesaccascasanss

WAV T JA X Output ripple and noise waveform

MEMER Configuration used for determination ««+«eeeeesereeeeeeeeeanen.

EMIFF:  Electro-Magnetic Interference characteristics
(a) MET5 U 1-BE (JfiE /A X)  Conducted Emission
(b) MEB IR (i /4 X)  Radiated Emission

1%)2% @[J E%%%% List of equipment USEd soverreeseccentectittettctecencnnns
E?{ﬂﬁﬁﬁ"f%ﬁ: Load conditions *+eessseesseeessessssensesanscsanscnnnnes

TDK-Lambda

ZWS300RC

2/23



ZWS300RC

PAGE
2. F#tE7—4% Characteristics
2-1. ##FEPE - Steady state data
(1) ANJJ-Bfu-REEZEE), )k 8) - R+

Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage - 8

(2) Vo7V AXEEXIATIEIE Ripple noise voltage vs. Input voltage ===+++vveeeee+ 8

(3) #h=- )13t )& Efficiency and Power factor vs. Qutput current ««+++«««==+++ 9

4) ANFESHHFIE Input power vs. OULPUL CUITENE *+++e vt ssesssessneessnnees 9

(5) AFITEFERHHI TG Input current vs. OULPUE CUTTENE *+ v+ sserersensensneneens 10
2-2. HFERVZMREE Warm up voltage drift characteristics ««=eseveesereesereesceeaceecnes 11
23, HHEEFRERIEEE  Hold up time CharaCteristics ««+«++ e ssessresnsususmsusenenens 11
2-4. HIFNTE E2EHE  Output rise characteristics «+«« e sesesrsersnsreeeeieneeeieanen. 12
2-5. WASIHTADFE  Output fall characteristics ++ssevreeeeeeeeesseseeceeeennnneeecess 13
2-6. ON/OFF=»ha—/VIRE )N B30 SLH T30 REE (%)

Output rise, fall characteristics with ON/OFF Control ccecceceereecercerceccecceccacens 14

FUEREYE I ZWS300RC-#/R 12 C6f i
For option model ZWS300RC-*/R

2-7. WEIELRERFE  Over current protection (OCP) characteristics ++eeesereesersceececs 15
2-8. IWFEJELRFEREM:  Over voltage protection (OVP) characteristics +++==esseeeseeceeenes 15
2-9. WPEISE (ANJ1T2AZ) F#PE  Dynamic line response characteristics ++«eeeeeeeeceeeceeees 16
2-10. IWPEISE (A2 FfE  Dynamic load response characteristics +««=sseeesereeseeses 16
2-11. AJJEJEB#EHHE  Response to brown out characteristics ««esseeeeeseeeeeeceaeeenes 17
2-12. AJ)H— N (P2 AERR) 7/ Inrush current waveform ssseeeeseeeeeeeeeeeeeaanes 18
2-13. EiHiE RSy Input current harmonics ++ =+ +eeseesseesrrseeesenstasteesteecenseanceenes 19
2-14. N1ERIEIE Input current Waveformmn ««eeseeseeseeesresceetaseattseaactcancens 19
2-15. U—7EiikiE Leakage current characteristics =+« «esssveesereseeneaetnesnctcanns 20
2-16. V7 74X Output ripple and noise waveform ««=esseeeseeeeseneeeenenes 21
2-17. EMUE#4  Electro-Magnetic Interference characteristics ++=s=eseeseresreacecennes 22-~23

B HF. %5 Terminology used

EF% Definition

Vin  eeee AJJEEE Input voltage

Vout =+-+-- Hi 7+ Output voltage

lin  -ee-e A 717t Input current

Tout =---- i /)8t Output current

Ta - J&E PHIELEE Ambient temperature
£ e JE % Frequency

WS RIT, UAERIFICBIT DM R THY, ZEMEL TBEZNET,

Test results are reference data based on our measurement condition.
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1. HIEFHE Evaluation Method
1-1. JIEEI  Circuit used for determination

?EI ==

51 Circuit 1 used for determination
o HRRPE Steady state data
o HERYZ MEM: Warm up voltage drift characteristics
o IR R Rr Hold up time characteristics
o HIINEH B REE Output rise characteristics
LN WA RVASE NIL S Output fall characteristics

o RV R

o AL ORERFE

« WPEIEE (AR Kt
o AJJFEEBHE R

o ANDJEIIE Input current waveform

AC Power
supply

e
—o/ I
O AC +V
SW1

Digital power meter

Dynamic line response characteristics

Response to brown out characteristics

ZWS300RC

Over current protection (OCP) characteristics

Over voltage protection (OVP) characteristics

Load g

AC -V

Current probe

Controlled temp. chamber

o BPEISE (BfTEZ) ##%  Dynamic load response characteristics

Digital power meter

Shunt res.

Dynamic dummy

AC Power
supply

| load

Load | 1
IL

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

TDK-Lambda

Load | 2
Shunt res.
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M EEIE3  Circuit 3 used for determination

o AP —TFERE (2 ANERL) K Inrush current waveform

Slide Reg.

Dynamic
dip
simulator

Digital power meter

Current probe

Circuit 4 used for determination

Slide Reg.

Isolation
trans

5

Digital power meter

Leakage
current
meter

U — 7 it Leakage current characteristicsm

JAc ACO

*« ON/JOFF =1 b b —/VEEH ISE S BN | N2 30 Rk

Output rise, fall characteristics with ON/OFF Control

ERE A 1, ZWS300RC-*/R 12Tt

Digital power meter

supply

AC Power Q

ZWS300RC

Shunt res.

Shunt res.

For alternative standard model ZWS300RC-*/R

j; AC +V;\

P.S.

Loacié

-R +R

Shunt res.
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HEEIE6  Circuit 5 used for determination

s VYT, JARPH Output ripple and noise waveform

Digital power meter

-

AC

SWI1
L
AC Power
supply
)_
HIE . _Configuration used for determination

R

Coaxial cable

Load

ZWS300RC

Oscilloscope
Bandwidth :100MHz

1.5m 509

:50Q
C1 : 0.1uF Film cap.

C2 : 100uF Elect cap.
C3 : 4700pF Ceramic cap.

« EMIE#%  Electro-Magnetic Interference characteristics
(a) HEE IR FBIE (JFE /1 X) Conducted Emission

EMI Test receiver
spectrum analyzer

—

-

LR ] B
AMN 509/50uH

HLRARESS (et
D.U.T.(Earthed)

TR
Aluminum plate

/L D=40cm
<

T AL M
(2m X 2m)
Vertical ground
reference plane

/

IR —7 v A H=80cm
Power cable Stand
[
»
T [‘ L I 1 [‘
= O ANEIR
& AR AC Power supply
L Horizontal ground plane
(b) HEE IR (F4f /A X) Radiated Emission
D=3m BERUHE () .
D.U.T.(Earthed) 7 /¥ 3%
Aluminum plate
EMI Test receiver 8
spectrum analyzer ~
pre amp. -
- L mRy—T
\ TYTT Power cable
Antenna
N &
SV T TN Stand H=80cm

Turn table

el

|||—<l

IR R Him

Horizontal ground plane

TDK-Lambda
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1-2. fEAMIERSS List of equipment used

ZWS300RC

EQUIPMENT USED MANUFACTURER

MODEL NO.

1 DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT.

DL9040L / DLM1740

2 DIGITAL MULTIMETER AGILENT 34970A

3 DIGITAL POWER METER YOKOGAWA ELECT. WT210

4 CURRENT PROBE YOKOGAWA ELECT. 701928

5 DYNAMIC DUMMY LOAD TAKASAGO FK-400L

6 DYNAMIC DUMMY LOAD KIKUSUI PLZ1004W
7 DUMMY LOAD PCN PHF250 SERIES
8 ISOLATION TRANS NOISE KEN TF-2302P

9 SLIDE REGULATOR MATSUNAGA S3-24100
10 | SLIDE REGULATOR MATSUNAGA SD-2650

11 | ISOLATION TRANS MATSUNAGA 3WTC-50K
12 | CVCF TAKASAGO A A2000XG/A A2000XG2
13 | CVCF NF ES10000S
14 | LEAKAGE CURRENT METER HIOKI ST5540

15 | DYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210
16 | CONTROLLED TEMP. CHAMBER ESPEC SU-240

17 | EMITEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI

18 | PRE AMP. SONOMA 310N

19 [ AMN SCHWARZBECK NNLKS8121
20 | ANTENNA TESEQ CBL6111D
21 HARMONIC / FLICKER ANALYZER KIKUSUI KHA1000
22 | SINGLE-PHASE MASTER NF 4420

23 | REFERENCE IMPEDANCE NETW ORK 20A NF 4150

24 | MULTI OUTLET UNIT KIKUSUI OTOI1-KHA

1-3. FHIEMISM:  Load conditions

* AJTEBENIOVACKIHDBE . Tt BOH 1T AL —T 4 7 NGB T,
HOT AL —T 4 72OV TOREMIE, E4£EDTLOAD vs INPUT VOLTAGE | %

BTSN,

Output derating is required for AC input voltage less than 90VAC.

For more information about Output derating, please refer to “LOAD vs INPUT VOLTAGE”

of specifications.

Vin Tout : 100%
90 - 265VAC 100%
85VAC 80%

TDK-Lambda
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ZWS300RC

2. ¥ —% Characteristics
2-1. H#F#PE  Steady state data
(1) AJ7-Edfnf-IREEASE) /7S Bl - W

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

24V 1. Regulation - line and load Condition Ta : 25 °C
Tout \ Vin 90VAC | 100VAC | 200VAC | 265VAC line regulation
0% 24.007V | 24.006V [ 24.006V | 24.006V ImV 0.006%
50% 23.979V_| 23.979V [ 23.979V [ 23.979V OmV 0.000%
100% 23.951V_| 23.951V [ 23.951V [ 23.951V OmV 0.000%
load 56mV 55mV 55mV 55mV
regulation | 0.311% 0.306% 0.306% 0.306%
2. Temperature drift Conditions Vin: 100 VAC
Iout : 100 %
Ta -10C +25°C +50°C temperature stability
Vout 23918V | 23.951V [ 23.935V 33mV | 0.183%
3. Start up voltage and Drop out voltage Conditions Ta : 25°C
Iout : 100 %
Start up voltage (Vin) TIVAC
Drop out voltage (Vin) 50VAC

2) V7 NI AR EH*xEAJ)ER  Ripple noise voltage vs. Input voltage

Conditions  Iout: 100%
Ta : -10C -------

| 24V |

200
180
160
140
120
100 ==~

80 meRRSE
60
40
20

Ripple noise voltage (mV)

50 100 150 200 250
Input voltage (VAC)
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(3) #h= - JysktH J)EEI  Efficiency and Power factor vs. Output current

24V |
95
90 2o e
i e = —
S 85 s
2 g0 A
/
5 /
[2am}
a 75
70
65
0 20 40 60 80 100
Output current (%)

Power factor

ZWS300RC

4) ANJJEIxH ) #EE  Input power vs. Output current

24V |

400
350
= 300
. Input power g 250

Vin b}
Iout : 0% Control OFF* % 200
90VAC 2.0W 1.7W S 150
100VAC 2.2W 2.0W £ 100
200VAC 2.4W 2.1W s
265VAC 2.0W 1.8W o

FYEREYE T ZWS300RC-*/R 2 Txbhis
For option model ZWS300RC-*/R

Conditions  Vin: 90VAC -------
100VAC — — ~—
200VAC
265VAC— ——-

Ta : 25C
1.0
0.9 O i M
% L —— -
7 L
0.8 ]
/
0.7 #
/
/
0.6 7
0.5
0.4
0 20 40 60 80 100
Output current (%)

Conditions Vin: 90VAC -------
100VAC — ——
200VAC —
265VAC———-

Ta : 25C
r"‘,
/
Pz
S
/,
e
0 20 40 60 80 100
Output current (%)
9/23
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(5) AJyEEWixRHH ) EEWE  Input current vs. Output current

ZWS300RC

Conditions  Vin: 90VAC -------
100VAC — =~
200VAC
265VAC —— — -

Ta : 25C
24V |
5.0
4.0
Vin Input current @ /,.// -
Iout:0% | Control OFF* 2 3.0 S
[0 - .
90VAC 0.07A 0.06A = :
100VAC 0.07A 0.06A S 20 e
200VAC 0.08A 0.07A 5 P /4
265VAC 0.11A 0.10A 1.0 b i
,y/' A1 — L — —_—
r"ﬂ =1 — -
00 ]
0 20 40 100
FUERTUE I ZWS300RC-#/R 12 Txbh
Output current (%)
For option model ZWS300RC-*/R
TDK-Lambda 10/23



ZWS300RC

2-2. GEEBERUZNMEE Warm up voltage drift characteristics
Conditions  Vin: 100VAC
Tout : 100%
Ta : 25C
| 24V
0.4
S 02
=
3
2, 0.0
s
S
i’ 0.2
: “VJU.
g
o : : : : : :
_0‘4 1 1 1 1 1 1
1 2 3 4 6 7 8
Time (hours)
2-3.  HPRERFEERIAFY: Hold up time characteristics
Conditions  Vin: 100VAC
200VAC -
Ta: 25C
| 24V
1000
£
Q
g
o 100
j=)
=
S
i
B
10
20 40 60 80 100
Output current (%)
TDK-Lambda 11/23



H 71525 _E2SDEEE  Output rise characteristics

Tout : 0%

ZWS300RC

Conditions  Vin: 90VAC (A)
: 100VAC (B)
: 200VAC (©O)
: 265VAC (D)
Ta : 25C

Iout : 100%

—Vout—

DCBA

— OV —

10V/DIV

200ms/DIV

10V/DIV | 200ms/DIV

TDK-Lambda 12/23



ZWS300RC

2-5.  WIINEBTANEHE  Output fall characteristics
Conditions  Vin: 90VAC (A)

: 100VAC (B)
: 200VAC (O)
: 265VAC (D)
Ta : 25C
| 24V |
Tout : 0% Tout : 100%
ABCD ABCD
_...M.,..,,_,.l\ —Vout— |
T ———— | oV > \
UL LT
T
10V/DIV | 20s/DIV 10V/DIV | 200ms/DIV

TDK-Lambda 13/23



2-6.  ON/OFF= h—/ LIEH /)SrE B30 26 T30 Rtk
Output rise, fall characteristics with ON/OFF Control

ZWS300RC

Conditions Vin : 100VAC
UEIEYE N, ZWS300RC-*#/R 12Tkt Tout: 100%
For option model ZWS300RC-*/R Ta : 25C
| 24V |
~—Vout— ———
i \‘\'\
ON/OFF i
Control
10V/DIV._ | 20ms/DIV 10V/DIV._ | 20ms/DIV
TDK-Lambda 14123




ZWS300RC
2-7.  HFERRIERAE

Over current protection (OCP) characteristics

Conditions  Vin: 100VAC

Ta : -10C -------
25C — — -
50C —

| 24V |
25
\

- i\
S 20 i
) A
& \
= 15 .
s }\
> ]
2 10 :
= \

0 !

0 20 40 60 80 100 120 140 160 180
Output current (%)

2-8.  HEECRERE
Over voltage protection (OVP) characteristics
Conditions  Vin: 100VAC

Tout: 0%
Ta : 25C

| 24V |

G OVP Pomt

Vout—

ov—

10V/DIV___| 20s/DIV

TDK-Lambda 15/23



ZWS300RC

2-9. WEPEILE (AN )2ZE) F#E Dynamic line response characteristics

24V |

Vout (A) —

Vout (B) —

Vin — [l

Conditions  Vin: 90VAC<——132VAC (A)

170VAC<——265VAC (B)
Iout : 100%
Ta: 25C

100mV/DIV |  200ms/DIV

2-10.  WPEIGE (AMTAZ) B4 Dynamic load response characteristics

24V |
f = 100Hz
v v < Vout —
— lout —
—— e | < Tout:0%—
100mV/DIV._ | 2ms/DIV

Conditions  Vin: 100VAC
Tout : 50%<——100%
(tr = tf = 50us)

Ta : 25C
f=1kHz
/e —— SR
L N N
100mV/DIV_ | 200us/DIV

TDK-Lambda 16/23



ZWS300RC

2-11.  AJJEEB#FFRE  Response to brown out characteristics
Conditions Iout: 100%

Ta: 25°C
=I5 Interruption time
A HJEEME T72L  Output voltage does not drop.
B: HJEENOVETIL FLZV Y Output voltage drop down not reaching OV.
C: HIEENOVETIET Output voltage drops until OV.
| 24V |
Vin : 100VAC Vin : 200VAC
A =26ms, B=30ms, C=118ms A =27ms, B =30ms, C =118ms
B A C < Vout — B A C
| | | J | |
— oV — \ /
’\/\/\/\/\r—-—WW\/\/\A/W\/V\A = vin = AN,
10V/DIV 50ms/DIV 10V/DIV | 50ms/DIV

TDK-Lambda 17/23



2-12.

| 24V |

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

10A/DIV. | 100ms/DIV

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

20A/DIV |  100ms/DIV

TDK-Lambda

— [in —

<~ Vin —

«— Jin —

<~ Vin —

ZWS300RC

AT — R (22 NEERE) /2 Inrush current waveform

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

Conditions

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

10A/DIV. |  100ms/DIV
Conditions  Vin : 200VAC

Tout : 100%

Ta: 25C

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

20A/DIV. |  100ms/DIV

18/23



2-13. & AKST  Input current harmonics

ZWS300RC

Conditions  Tout: 100%

10.000

1.000

0.100

Harmonic current (A)

0.010

0.001

10.000

JIS C61000-3-2 Limit (class A)

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

Harmonic order

Ta : 25C
Vin: 100VAC
Vin: 230VAC

1.000

0.100

Harmonic current (A)

0.010

0.001

\

—C IEC61000-3-2 Limit (class A) —

1 3 5 7 9 11 13 1517 19 21 23 25 27 29 31 33 35 37 39

Harmonic order

2-14.  AJJEVEIIEZ Input current waveform

Conditions  ITout: 100%

| 24V

Vin : 100VAC

Ta : 25C

Vin : 200VAC

SA/DIV

Iu — Iln N M
\/\/\/ «— Vin —

|  S5ms/DIV SA/DIV

| 5ms/DIV

TDK-Lambda
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ZWS300RC

2-15. V—7®EifsE Leakage current characteristics

Conditions Iout: 0%

Ta : 25C
Equipment used : 3156 (HIOKI)

| 24V |

f : 5S0Hz

0.50

0.40

0.20

Leakage current (mA)

0.10

0.00

80 120 160 200 240 280

Input voltage (VAC)

f : 60Hz

0.50

0.40

0.30

0.20

Leakage current (mA)

0.10

0.00

80 120 160 200 240 280

Input voltage (VAC)

TDK-Lambda 20/23



ZWS300RC

2-16. WAV T N JAXWH Output ripple and noise waveform
Conditions ~ Vin : 100VAC
Iout : 100%
Ta :25C

| 24V |

50mV/DIV | 2us/DIV

TDK-Lambda 21/23



ZWS300RC

2-17. EMIR#4:  Electro-Magnetic Interference characteristics

Conditions  Vin : 230VAC

Tout : 100%
Ta :25C
M-8 Conducted Emission
| 24V |
Phase: N

[dB( z V)]

- 100

Point A :

(202kHz) =k

Ref. Limit [Measure 80 F VCCI Class B

Data| @B | @B " A QP Limit
) |
QP | 635 | 457 | o0 | ___ <
& 50 f
AV 53.5 42.5
10 P
- \f ﬂ il VCCI Class B
: \JUUU u AV Limit
20 [ W
10
]
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase: L
[dB( V)]
100
Point B E
(199kHz) o’

Ref Limit | Measure 80 £ VCCIClass B
: ] B QP Limit
Data| (dB) (dB) 70 [

;"'--.
QP | 637 | 473 60 F — <J
B e Eo
z 50 F <
AV 53.7 536 |3 : |
10 B L
\] H n th L VCCI Class B
30 & - .
: UUU L AV Limit
20
10
o E
0.15 0.50 1.00 5.00 10.00 30.00

Frequency [MHz]

EN55011-B,EN55032-B,FCC-BOD R EIZVCCI class BOFRFEE[FIL
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

FoRIFE — 7

Indication is peak values.
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ZWS300RC

2-17. EMIR#4:  Electro-Magnetic Interference characteristics
Conditions ~ Vin : 230VAC

Tout : 100%
Ta :25C
METFE PR Radiated Emission
| 24V |
. HORIZONTAL
: 70
60 F >
50 | |
. VCCI Class A
7 O f QP Limit
8 : A
30
SaA APl
20 |
10 f
(1] C
30.0 50.0 100.0 500.0 1000.0
Frequency [MHz]
) ) VERTICAL
[dB( ,-:__\O m)]
60 f o
F VCCI Class A
=y 0 QP Limit
EOMALL
20
10
0 :
30.0 50.0 100.0 500.0 1000.0
Frequency [MHz]

EN55011-A,EN55032-ADRFHUFEILVCCI class ADBRFUEE[FIT
Limit of EN55011-A,EN55032-A are same as its VCCI class A.

FoRIIE — 7

Indication is peak values.
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