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1 WSk Evaluation Method
1.1 JE R FE Circuit used for determination

HIZEEI# 1 Circuit 1 used for determination

- EERE

Steady state data
<& FY 7 NFEYE - Warm up voltage drift characteristics

- R FFEFRSEYE Hold up time characteristics
< HNEH EAS Y FEPE Output rise characteristics
< HAINEG A FEME Output fall characteristics
< BEEAEERFE  Over current protection (OCP) characteristics
- EEILLRFERE  Over voltage protection (OVP) characteristics

« AJJEEBHERE  Response to brown out characteristics

AC Power
supply

Digital power meter

Current probe

MTWG60-51515

Controlled temp. chamber

HIZEB#2 Circuit 2 used for determination

AC Power
supply

Digital power meter

(BfiiaZs) ¥ Dynamic load response characteristics

Shunt res.

Dynamic dummy

TDK-Lambda

| load
Load | 1 J_I_
Load | 2
Shunt res.

T-1



MTWG60-51515

HIEB#3 Circuit 3 used for determination

s AN —@ER (8 AER) W Inrush current waveform

Digital power meter

Slide Reg.

. \—e
Current probe Shunt res.

HIZEE#4 Circuit 4 used for determination

- U— 27 Bk Leakage current characteristics

Isolation
trans
Load
) by B Leakage
AC Power
supply current
o | meter
—OACc AC - [ V\/\/ 1
Shunt res.
< FG  FG
HIEE S Circuit 5 used for determination
cHAHY T, A XWH Output ripple and noise waveform
150mm Oscilloscope
Digital power meter <—> Bandwith : 20MHz
Coaxial Cable !
1.5m 50Q R
C3
AC Power Cl_— Cc2 % Load
supply

R :50Q

C1 : 0.1pF Film Cap.

C2 : 100pF Elect Cap.

C3 : 4700pF Ceramic Cap.

Controlled temp. chamber

TDK-Lambda T-2



HERE R  Configuration used for determination

- EMIF#PE  Electro-Magnetic Interference characteristics

WEHTEE (BB A %)

Conducted Emission

MTWG60-51515

PR A (i) EHERRpNui]
D.U.T.(Earthed) TR (2m X 2m)
Aluminum plate Vertical d
o § groun
PRI [ 5 D=80cm /u D=40cm reference plane
EMI Test receiver AMN S09/50uHt N /
spectrum analyzer
 mEs—T = H=80cm
Power cable Stand
I f L I 1 [‘
= - O NS
ARFER M i AC Power supply

Horizontal ground plane

TDK-Lambda
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1.2 i R E RS

List of equipment used

MTWG60-51515

EQUIPMENT USED MANUFACTURER MODEL NO.

DL1740/

1 DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL9040L / DLM2054

2 DIGITAL MULTIMETER AGILENT 34970A

3 DIGITAL POWER METER YOKOGAWA ELECT. WT210

4 CONTROLLED TEMP. CHAMBER ESPEC SH-240S1

5 DYNAMIC DUMMY LOAD TAKASAGO FK-200L / FK-400L

6 DUMMY LOAD PCN PHF250 SERIES

7 CURRENT PROBE YOKOGAWA ELECT. 701928 / 701930

8 AC POWER SUPPLY TAKASAGO AA2000XG
PCR2000L /

9 AC POWER SUPPLY KIKUSUI PCR4000L

10 SHUNT RESISTOR YOKOGAWA MODEL 2215

11 SHUNT RESISTOR DAIICHI ELECT. TYPE DS

12 LEAKAGE CURRENT METER HIOKI 3156

13 DYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210

14 ISOLATION TRANS TOYO ELECT. LCC-B-1000

15 SLIDE REGULATOR MATSUNAGA SD-2450

16 EMI TEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI3

17 PRE AMP. HEWLETT-PACKARD 8447D OPT 010

18 AMN SCHWARZBECK NNLKS&121
BBA9106/

19 ANTENNA SCHWARZBECK UHALP9107

TDK-Lambda
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MTWG60-51515

2. BT — % Characteristics

2.1 FEEPE Steady state data
M) ATy« B - IREEZEE) )R E) - BT LT
Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

- BIE S Measuring Condition : (H{ /& E, YT Output voltage & current

Iout\ Vout | V1:5V V2: 15V V3:-15V
Min Load 0.0A 0.0A 0.0A
100% 5.0A 2.0A 0.5A
1. Regulation - line and load Condition Ta: 25 °C
V1:5V
Iout \ Vin 85VAC 100VAC 200VAC 265VAC Line regulation
Min Load 5.042V 5.042V 5.042V 5.042V OmV 0.000%
50% 5.043V 5.043V 5.043V 5.043V OmV 0.000%
100% 5.042V 5.042V 5.042V 5.042V OmV 0.000%
Load ImV ImV ImV ImV
regulation 0.020% 0.020% 0.020% 0.020%
V2: 15V
Iout\ Vin 85VAC 100VAC 200VAC 265VAC Line regulation
Min Load 14.907V 14.908V 14.907V 14.907V ImV 0.007%
50% 14911V 14911V 14911V 14911V OmV 0.000%
100% 14911V 14.912V 14.912V 14912V ImV 0.007%
Load 4mV 4mV SmV SmV
regulation 0.027% 0.027% 0.033% 0.033%
V3:-15V
Iout \ Vin 85VAC 100VAC 200VAC 265VAC Line regulation
Min Load -15.034V -15.035v -15.036V -15.036V 2mV 0.013%
50% -15.006V -15.007V -15.008V -15.009V 3mV 0.020%
100% -14.979v -14.979vV -14.979V -14.979vV OmV 0.000%
Load 55mV 56mV 57mV 57mV
regulation 0.367% 0.373% 0.380% 0.380%
2. Temperature drift Conditions Vin: 100 VAC
Tout: 100 %
V1:5V
Ta -10C +25°C +50°C Temperature stability
Vout 5.018V 5.042V 5.042V 24mV | 0.480%
V2: 15V
Ta -10C +25C +50C Temperature stability
Vout 14.783V 14912V 14.907V 129mV | 0.860%
V3:-15V
Ta -10C +25°C +50C Temperature stability
Vout -15.024V -14.979V -14.911V 113mV | 0.753%
3. Start up voltage and Drop out voltage Conditions Ta: 25 °C
Iout: 100 %
Start up voltage (Vin) 46VAC
Drop out voltage (Vin) 37VAC
TDK-Lambda T-5



MTWG60-51515

Q) VTN A RBERIATEIE

Ripple noise voltage vs. Input voltage Conditions Iout: 100 %
Ta: -10°C 777~
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V2:15V
200
>
E 150
(5]
g
)
O R R
2 1[0 S S ——- B S—
S
=
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MTWG60-51515

(3) 2h - SRS
Efficiency and Power factor vs. Output current Conditions Vin : 85 VAC ------
100 VAC ———
200 VAC ——
265 VAC ————
Ta: 25 °C
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60 e ~
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Efficiency (%)
\
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0.6 S S—
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TDK-Lambda 1



MTWG60-51515

(4) AJydEJ gt ) R
Input power vs. Output current Conditions Vin: 85 VAC ------
100 VAC ———
200 VAC
265 VAC ————
Ta : 25 °C
100
90
80
L
o]
2 60
o
a,
é 50
Input power =
Vin putp 40
Iout : 0%
30
85VAC 1.75W 7
7"
100VAC 1.78W 20 =
7,
200VAC 2.43W 10 7
77
265VAC 4.50W 7
0
0 20 40 60 80 100
Output current (%)
(5) AJydE st ) AR
Input current vs. Output current
Conditions Vin : 85 VAC ------
100 VAC ———
200 VAC
265 VAC ————
Ta : 25 °C
1.8
1.6 =
1.4 S—
e -
—~ - >
< 12 e
‘Q:‘)' P L . -
. Input current § 1.0 o
Vin ° e
Iout : 0% é 0.8 - ,"/
85VAC 0.06A T ok e ]
100VAC 0.06A ' P -
200VAC 0.05A 0.4 pea e
e =
265VAC 0.07A 0.2 / s
A
0.0
0 20 40 60 80 100

Output current (%)
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Output voltage drift (%)

Output voltage drift (%)

Output voltage drift (%)

MTWG60-51515

223@% KU 7 MMM 2.3 PR3 IRE R A
Warm up voltage drift characteristics Hold up time characteristics
Conditions Vin: 100 VAC Conditions Vin: 100 VAC
TIout: 100 % Ta: 25 °C
Ta: 25 °C
0.6 1000
0.4
0.2
0.0 g
Q
£
-0.2 2 100
5
=
-0.4 é
-0.6 o~
4 5 6 7 8 -
Time (hours)
10
0% 20% 40% 60% 80%  100%
Output current (%)
1.0
0.5
0.0
Conditions Vin: 240 VAC
Ta: 25 °C
-0.5
-1.0 10000
4 5 6 7 8
Time (hours)
~ 1000
g
2.0 g
Sy i
) —
°
1.0 = 100
0.0
10
-1.0 0%  20%  40%  60%  80%  100%
Output current (%)
-2.0
4 5 6 7 8
Time (hours)

TDK-Lambda T-9



24 HIISEH B30 Kk

Output rise characteristics

Vin=100VAC

Iout : 0%

Vi: +5V

5V/DIV

V2. +15V

10V/DIV

V3: -15V

10V/DIV

Time

50ms/DIV

Vin =240VAC

Iout : 0%

V2. +15V

10V/DIV

V3: -15V

10V/DIV

Time

50ms/DIV

SRy I R R

<0V : : : :
—V2—- 3 1 ; !

< =) R T R R R B N L Lt

<~ Vin —

— V2 —

J| <= Vin—

Conditions

MTWG60-51515

Ta: 25 °C

Iout : 100%

Vi: +5V

5V/DIV

V2: +15V

10V/DIV

V3: -15V

10V/DIV

Time

50ms/DIV

Iout : 100%

5V/DIV

V2: +15V

10V/DIV

V3: -15V

10V/DIV

50ms/DIV

TDK-Lambda
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MTWG60-51515

2.5 HJISE B TR Y Rk
Output fall characteristics

Conditions Ta: 25 °C

Vin=100VAC

Iout : 0% Iout : 100%

VI: 45V

5V/DIV

V2. +15V

10V/DIV

V3: -15V

10V/DIV

Time

2s/DIV

Vin =240VAC

Iout : 0%

10V/DIV

10V/DIV

2s/DIV

TDK-Lambda

— V2 —

oV o

<~ Vin — [\.

Vi:

+5V

5V/DIV

V2:

+15V

10V/DIV

V3:

-15V

10V/DIV

Time

50ms/DIV

Iout : 100%

— V2o [

«— V3 —

«— Vin —

5V/DIV

10V/DIV

10V/DIV

50ms/DIV




MTWG60-51515

2.6 i R IRFERFIE
Over current protection (OCP) characteristics

Conditions Vin: 100 VAC
Ta: -10°C ------—

V1:5V V2, V3 :lo=100%

6

Output voltage (V)

1
0
0 50 100 150 200 250
Output current (%)
V2 : 15V V1, V3 :Io=100%
20
s P o
= Je
o
s ’/_,
S 10 2
> v
: -~
= /
o 5 7
0
0 50 100 150 200 250 300
Output current (%)
V3:-15V V1,V2:Io=100%
-20
s B =TT
Y a
o A7
= R
g  -10 A
= s e
& 7 -
S A
-5 . - e
/ s
R s
0 e
0 100 200 300 400

Output current (%)

TDK-Lambda T-12



MTWG60-51515

2.6 18 A TR R
Over current protection (OCP) characteristics
Conditions Vin : 85 VAC
100 VAC ------
240 VAC ———
265 VAC
Ta: 25 °C

V1:5V V2, V3 :lo=100%

6

Output voltage (V)

0
0 50 100 150 200 250
Output current (%)
V2:15V V1, V3 :Io=100%
20
~ 15
> i -
5] L //
P _,/”/
C 10 g
£
S s A
0
0 50 100 150 200 250 300
Output current (%)
V3:-15V V1,V2:Io=100%
-20
2 -15
0]
50
S
g -10
=
& /
=
o
-5 /
0 /
0 100 200 300 400

Output current (%)

TDK-Lambda T-13



MTWG60-51515

2.7 I8 TR R

Over voltage protection (OVP) characteristics

Conditions Ta: 25 °C

V1:5V Open Sense 5V :Io=0%, 15V : To= 0%, -15V : To = 0%

Vin : 100VAC Vin : 240VAC

Vout — Vout —

2V/DIV 200ms/DIV 2V/DIV 200ms/DIV

V2:15V Open Sense 5V :Io=0%, 15V : Io= 0%, -15V : To = 0%

Vin : 100VAC Vin : 240VAC
Vout — Vout —
ov— oV —
5V/DIV 200ms/DIV 5V/DIV 200ms/DIV
V3:-15V IC55 : In - Out Short 5V :Io=0%, 15V : Io = 100%, -15V : Io = 0%
Vin : 100VAC Vin : 240VAC
ov — oV —
Vour— |y
5V/DIV | 20ms/DIV 5V/DIV 20ms/DIV

TDK-Lambda T-14



2.9 ML (ARTAZ) ke

Dynamic load response characteristics

To (V1): 50% <— 100%

(tr =tf=50us)

f=100Hz

V1:200mV/DIV

Time : 2ms/DIV

V2: 50mV/DIV

/IV1

V3 : 50mV/DIV

+2.90%

-3.04%

To (V1): 100%

[0 (V2) : 50% <— 100%

f=100Hz
.: L B e
4 14
\ | \
V1 : 50mV/DIV Time : 2ms/DIV
V2 : 100mV/DIV +0.41%
AV2

V3 : 50mV/DIV -0.42%

To (V1): 100%

— V] —

— V2 —

«— V3 —

— Jo —

— 0A —

MTWG60-51515

Conditions Vin: 100 VAC
Ta: 25 °C
Io (V2): 100% Io (V3): 100%

f=1kHz

B AU PRV
V1:200mV/DIV Time : 200us/DIV
V2 : 50mV/DIV +3.24%

V1

V3 : 50mV/DIV -2.64%

(tr =tf=50us)

To (V3): 100%

f=1kHz

—V]—
V) 5| /,M p—
— V3 —| mrrtrvemm : eomereremsst

V1: 50mV/DIV Time : 200us/DIV

V2 : 50mV/DIV +0.44%

Av2
V3 : 50mV/DIV -0.38%

To (V2) : 100%

f=100Hz
A
Laad L
] \ \

V1: 50mV/DIV

Time : 2ms/DIV

V2 : 50mV/DIV

V3:20mV/DIV

AV3

| —v2—

To (V3): 50% <— 100%

(tr =tf=50ps)

f=1kHz

oMM

—V]—

— V3 —

— Jo —

— 0A —

V1: 50mV/DIV

Time : 200us/DIV

10.12% V2 : 50mV/DIV v +0.07%
-0.09% V3 : 20mV/DIV -0.05%
TDK-Lambda T-15



2.10 A J)HE s R

Response to brown out characteristics

MTWG60-51515

Conditions Iout: 100 %
Ta: 25 °C
Vin = 100VAC Vin =240VAC
t=22ms t=161ms
P ANANANANANNAN i W W
— V] — H ;
— OV —
— V2 —
— V3 —
V1: +5V 5V/DIV V1: +5V 5V/DIV
V2: +15V 10V/DIV V2: +15V 10V/DIV
V3: -15V 10V/DIV V3: -15V 10V/DIV
Time 20ms/DIV Time 50ms/DIV
t= 35ms t= 175ms
N ANANANANANANAN v W WA
\/ \
— OV —
AV o \
— OV —
A\ Vi A
V1: +5V 5V/DIV V1: +5V 5V/DIV
V2: +15V 10V/DIV V2: +15V 10V/DIV
V3: -15V 10V/DIV V3: -15V 10V/DIV
Time 20ms/DIV Time 50ms/DIV
t= 39ms t= 179ms
=AWV vin | AR MW
\ e \
— OV —
— OV —
ﬁ o | /=========\_—_—_‘
«— V3 —
V1: +5V 5V/DIV V1: +5V 5V/DIV
V2: +15V 10V/DIV V2: +15V 10V/DIV
V3: -15V 10V/DIV V3: -15V 10V/DIV
Time 50ms/DIV Time 50ms/DIV
TDK-Lambda
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MTWG60-51515

211 A —U R (RAER) KE
Inrush current waveform
Conditions Iout: 100 %
Ta: 25 °C

Vin=100VAC

Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0 ¢ =90°

A - vin

— T R S

LU UL
Ty rrTrrrryroyyyy

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

Vin =240VAC
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0 ¢ =90°
......... — — Vin — s
, : ; ; ; . ' { TSI SR AT NIRRT
T ‘IIJIIII\IIIIII‘IIIIIII‘IIIIIIIIIIII\[IIIII‘\IIIIlI[ < lin = _ ¥ : IlHIHI!:HIll:IlIIIIII\I:II\II
10A/DIV 100ms/DIV 10A/DIV 100ms/DIV

TDK-Lambda T-17



2.12 U — 7 Bk

Leakage current characteristics

0.80

MTWG60-51515

Conditions Tout : 0% _—
100 %  ------
Ta: 25 °C

Equipment used : 3156 (HIOKI)

f: 50 Hz

0.60

A\

0.40

-

Leakage current (mA)

0.20

0.00

80

0.80

120 160 200

Input voltage (VAC)

240 280

f: 60 Hz

0.60

-

0.40

Leakage current (mA)

0.20

0.00

80

120 160 200

Input voltage (VAC)

TDK-Lambda
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MTWG60-51515

213HAV TN A R
Output ripple and noise waveform
Conditions Vin: 100 VAC
Iout: 100 %
Ta: 25 °C

|V1:5V |

|V2: 15V|

| V3: —15V|

10mV/DIV | 5us/DIV

TDK-Lambda T-19



MTWG60-51515

2.14 EM I it
Electro-Magnetic Interference characteristics
Conditions Vin: 100 VAC
Tout: 100 %
e e Ta: 25°C

Conducted Emission

Phase : N

Point A
(259kHz)
Ref. Limit |Measure

Data| (dB) (dB)

VCCI Class B
QP Limit

QP 61.5 44.9

—
—

AV [ 515 29.7

VCCI Class B

Level

Point B

(24.59MHz)
Ref. Limit |Measure
Daal @ | a» L

AV Limit

QP | 60.0 | 422 W RS :

AV | 500 | 347 B EEEEE bbb :

0.15 0.50 1.00

on
=
=3
-
e
=
=3
=
=3

Frequency [MHz)

Phase: L

Point C :dBS':Ef‘\I ' I s

(258kHz) E 1 i A B : VOO Class B
N TN : H FE I I H ass

Ref. Limit |Measure 70— I : T g QP Limit

Data| (dB) (dB)

QP 61.5 452

AV [ 515 30.2

]

=T
. 3 VCCI Class B
Point D AV Limit
(24.67MH)
Ref. | Limit [Measurel b @ 0 @ Pl IR R s
Data| @B) | (@B) BEEEEEI b b §
o |0 |4 | 0
AV | 500 | 338 gF & 1§ ¢ iiqi R a

0.15 0.50 1.00 5.00 10.00 30.00
Frequency MH:z]

EN55011-B,EN55022-B,FCC-B® [R A E X VCCI class B[RS & 7] U
Limit of EN55011-B,EN55022-B,FCC-B are same as its VCCI class B.

TDK-Lambda T-20



MTWG60-51515

2.14 EM I it
Electro-Magnetic Interference characteristics
Conditions Vin: 230 VAC
Tout: 100 %
e e Ta: 25°C

Conducted Emission

Phase : N

P P b e VCCI Class B

70.\&55::55 R : QP Limit
9 SRR S 11 I I

VCCI Class B

Level
5

Point A J AR T b AV Limit
(193kHz) 3 —————— T

Ref. Limit |Measure

QSIS NN £ 1] M T 11
Data (dB) (dB) F \ I T : H Voo -

QP | 639 | 522 W= Y !

AV | 539 | 369 R P i

0 1 1 L1111 1 I T TR T T | 1

0.15 0.50 1.00 5.00 10.00 30.00
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Phase: L

VCCI Class B
QP Limit

|
—

- g VCCI Class B
Point B AV Limit
(196kHz) :
ot [T o] b E T
pa @ | ) BRI
or [ s [ se6 | 0
w s o] b L iR d L iHE]

0.15 0.50 1.00 5.00 10.00 30.00
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EN55011-B,EN55022-B,FCC-B® [R A E X VCCI class B[RS & 7] U
Limit of EN55011-B,EN55022-B,FCC-B are same as its VCCI class B.
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