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Test results are reference data based on our measurement condition.
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1. PR FH ik Evaluation Method
1.1 I E B FE Circuit used for determination

HIZEEE 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

MTWa30-51212

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.
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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
HIFE RIS Circuit 5 used for determination
AU T A XPH Output ripple and noise waveform
150mm .
Oscilloscope
Digital power meter IH Bandwith : 20MHz
Coaxial Cable !
1.5m 50Q R
C3
AC Power Cl= C2 %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

EMI Test receiver
spectrum analyzer

T

Phakik S (B2)
D.U.T.(Earthed)

PRI [ 5

N

D=80cm

TV IR

Aluminum plate

MTWa30-51212

T A E R Hh
(2m X 2m)
Vertical ground
reference plane

. D=40cm
['4S

T wEr—7n

Power cable

N
El

Stand

/

\l H=80cm
1 [‘

—

!
N

Nl

Horizontal ground plane

TDK-Lambda

© AN
AC Power supply
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1.2 i R E RS

List of equipment used

MTWa30-51212

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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MTWa30-51212

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: 12V V3:-12V
Min Load 0.5A 0.0A 0.0A
100% 3.0A 1.2A 0.3A
1. Regulation - line and load Condition Ta: 25 °C
V1:5V
Iout \ Vin 85VAC 100VAC 200VAC 265VAC Line regulation
Min Load 5.006V 5.006V 5.006V 5.006V OmV 0.000%
50% 4991V 4.991V 4.992V 4.992V ImV 0.020%
100% 4.976V 4.976V 4.976V 4.976V OmV 0.000%
Load 30mV 30mV 30mV 30mV
regulation 0.600% 0.600% 0.600% 0.600%
V2: 12V
Iout \ Vin 85VAC 100VAC 200VAC 265VAC Line regulation
Min Load 11.916V 11.915V 11.915V 11.915V ImV 0.008%
50% 11.919V 11.918V 11.918V 11.918V ImV 0.008%
100% 11.922V 11.921V 11.921V 11.921V ImV 0.008%
Load 6mV 6mV 6mV 6mV
regulation 0.050% 0.050% 0.050% 0.050%
V3:-12V
Iout \ Vin 85VAC 100VAC 200VAC 265VAC Line regulation
Min Load -12.122v -12.122v -12.122v -12.122v OmV 0.000%
50% -12.127V -12.127V -12.127V -12.127V OmV 0.000%
100% -12.131V -12.132v -12.131V -12.132v ImV 0.008%
Load 9mV 10mV 9mV 10mV
regulation 0.075% 0.083% 0.075% 0.083%
2. Temperature drift Conditions Vin: 100 VAC
Tout: 100 %
V1:5V
Ta -10C +25°C +50°C Temperature stability
Vout 4.954V 4.976V 4.982V 28mV | 0.560%
V2:12V
Ta -10C +25C +50C Temperature stability
Vout 11.871V 11.921V 11.939V 68mV | 0.567%
V3:-12V
Ta -10C +25°C +50C Temperature stability
Vout -12.117V -12.132V -12.141V 24mV | 0.200%
3. Start up voltage and Drop out voltage Conditions Ta: 25 °C
Iout: 100 %
Start up voltage (Vin) S9VAC
Drop out voltage (Vin) S6VAC

TDK-Lambda T-5
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Ripple noise voltage vs. Input voltage

Ripple noise voltage (mV) Ripple noise voltage (mV)

Ripple noise voltage (mV)

140

MTWa30-51212

Conditions Tout: 100 %
Ta: -10°C ~°°°°

2500  ——-
50 °C
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(3) 2= - Rk B

Efficiency and Power factor vs. Output current Conditions Vin : 85 VAC ------
100 VAC ———
200 VAC ——
265 VAC ————
Ta: 25 °C
90
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70 e = =
e T
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X /
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3 /
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Output current (%)
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Input power vs. Output current

. Input power
Vin
Iout : 0%
85VAC 0.82W
100VAC 0.87W
200VAC 1.30W
265VAC 1.78W

(5) AJJEEMR H i

Input current vs. Output current

. Input current
Vin
Iout : 0%
85VAC 0.03A
100VAC 0.03A
200VAC 0.05A
265VAC 0.06A

Input power (W)

Input current (A)

MTWa30-51212

Conditions Vin : 85 VAC ------
100 VAC ———:
200 VAC
265 VAC ————
Ta: 25 °C
50
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Conditions Vin : 85 VAC ------
100 VAC ———:
200 VAC
265 VAC ————
Ta: 25 °C
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0.8 .
/’/’ R
0.7 A
e R
0.6 e
g g ke
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7 e
0.4 - < i
// 4 - -
03 .z — L
0.2 ”(’,‘/' // ////
o ==
0.1 At
0.0
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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
Tout: 100 % Ta: 25 °C
Ta: 25 °C

0.4 1000
S 02
k=
=
(]
Ey =
TE 0.0 %
= £
2 =100
5 &
S 02 it

G

jan)

0.4 -~
o 1 2 3 4 5 6 7 8 ™~
Time (hours)
10

0% 20%  40% 60% 80%  100%

V2: 12V Output current (%)

0.4
S
= 02
=
(]
g
S 0.0 f
z Conditions Vin: 240 VAC
=
= Ta: 25°C
© 2

04 10000

o 1 2 3 4 5 6 7 8
Time (hours)

V3:-12V E 1000

0.4 g

& I —

~ =
xX o
< 02
e e 100
=
(]
E
£ 00
>
5
2
O: 10

0.2 0%  20%  40%  60%  80%  100%

Output current (%)
04

0 1 2 3 4 5 6 7 8

Time (hours)

TDK-Lambda T-9
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24 IS0 B IR0 ket
Output rise characteristics

Conditions Ta: 25 °C

Vin=100VAC

Iout : 0%

= — V2 —

<~ Vin —

Iout : 100%

Vi: 15V 5V/DIV V1: 75V 5V/DIV
V2. +12V 10V/DIV V2. +12V 10V/DIV
V3. -12V 10V/DIV V3. -12V 10V/DIV
Time 50ms/DIV Time 50ms/DIV
Vin =240VAC
Tout : 0% Tout : 100%

Vi: +5V

5V/DIV

V2. +12V 10V/DIV V2. +12V 10V/DIV

V3. -12V 10V/DIV V3. -12V 10V/DIV

Time 50ms/DIV Time 50ms/DIV
TDK-Lambda T-10

| —ov—

| —ov—

| < Vin—

Vi: +5V

5V/DIV




MTW30-51212
2.5 HISLH T3 0 it

Output fall characteristics

Conditions Ta: 25 °C

Vin=100VAC

Iout : 0% Iout : 100%

—V]—

— OV —
— V2 —

— OV —

—V3—

\"2%: +5V 5V/DIV Vi1 +5V 5V/DIV

V2. +12V 10V/DIV V2. +12V 10V/DIV

V3. -12V 10V/DIV V3. -12V 10V/DIV
Time 2s/DIV Time 50ms/DIV

Vin = 240VAC
Iout : 0% Iout : 100%

—V]—

SRS OSSO NS SUNE SONS O

—V3—

Vi1 +5V 5V/DIV Vi1 +5V 5V/DIV

V2. +12V 10V/DIV V2. +12V 10V/DIV

V3. -12V 10V/DIV V3. -12V 10V/DIV
Time 2s/DIV Time 50ms/DIV

TDK-Lambda T-11
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2.6 i FEH IR AE R
Over current protection (OCP) characteristics
Conditions Vin: 100 VAC
Ta: -10°C ~------
2500 ———
50°c ————

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

6

Output voltage (V)
(98]

0 50 100 150 200 250
Output current (%)

V2: 12V V1:Io=Min Load, V3: Io = 0%

14

12

10

Output voltage (V)

0 50 100 150 200 250 300 350 400
Output current (%)

V3:-12V V1:Io=Min Load, V2: Io = 0%

-14

-12

-10 /

Output voltage (V)
&
\

7

B Poas
- POt
- as”
-
e

e
4

0 100 200 300 400 500 600 700 800
Output current (%)

TDK-Lambda T-12
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2.6 i FEH IR AE R
Over current protection (OCP) characteristics
Conditions Vin : 85 VAC

100 VAC ------
240 VAC ———
265 VAC ——
Ta: 25 °C
V1:5V V2, V3 :To=100%
6
5 =
[5) 4 L
ER g
= 2 r”
)
0
0 50 100 150 200 250

Output current (%)

V2: 12V V1: Io =Min Load, V3: To= 0%

14
12
S
S 1 ot
I e
- A L~
S A
R
© 4 -2
P
2 o
0
0 50 100 150 200 250 300 350 400

Output current (%)

V3:-12V V1:Io=Min Load, V2: Io = 0%

-14

12
S .10 //
- /
s 8 /
g /[p/
:s .
o 4 #

“%/’
2 =
0 §rid

0 100 200 300 400 500 600 700 800
Output current (%)

TDK-Lambda T-13



2.7 it e PR IE

Over voltage protection (OVP) characteristics

Open Sense

MTWa30-51212

Conditions

5V :Io=10%, 12V : Io= 0%, -12V : lo = 0%

Vin : 100VAC

Vout — Vout —
o= ov —
2V/DIV 20ms/DIV
V2:12V IC53 : In - Out Short
Vin : 100VAC
Vout — w—--t-J | Vout —
ov = oV —
5V/DIV 20ms/DIV
V3. -12V IC54 : In - Out Short
Vin : 100VAC
ov— | oV —
Vo= oy Vout —
5V/DIV 20ms/DIV
TDK-Lambda

Ta: 25 °C

Vin : 240VAC

2V/DIV

20ms/DIV

5V :Io=100%, 12V : Io = 0%, -12V : Io= 0%

Vin : 240VAC

5V/DIV

20ms/DIV

5V :1o=100%, 12V : Io = 0%, -12V : Io= 0%

Vin : 240VAC

20ms/DIV

T-14




2.9 ML (ARTAZ) ke

Dynamic load response characteristics

To (V1): 50% <— 100%

f=100Hz

V1:200mV/DIV

Time : 2ms/DIV

V2:20mV/DIV

V3:20mV/DIV

Vi +2.04%

-2.06%

To (V1): 100%

f=100Hz

V1:200mV/DIV

Time : 2ms/DIV

V2:100mV/DIV

V3:100mV/DIV

+0.28%
V2 i

-0.28%

To (V1): 100%

f=100Hz

V1: 50mV/DIV

Time : 2ms/DIV

V2 : 50mV/DIV

V3:50mV/DIV

(tr =tf=50us)

To (V2): 100%

MTW30-51212

Conditions Vin: 100 VAC
Ta: 25 °C
Io (V3): 100%
f=1kHz

— V] —

— V2 —

— V33—

— Jo —

— 0A —

o fentgp e

V1:200mV/DIV

Time : 200us/DIV

V2:20mV/DIV

V3:20mV/DIV

+1.90%
-1.96%

/IV1

Io (V2): 50% <— 100% (tr =tf=50us)

Io (V3): 100%
f=1kHz

— V] —

— V2 —

—V3—

— Jo —

— 0A —

e e e e e

V1:200mV/DIV

Time : 200us/DIV

V2:100mV/DIV

V3:100mV/DIV

+0.28%
-0.27%

/IV2

To (V2) : 100%

To (V3) : 50% <— 100%

(tr =tf=50us)
f=1kHz

— V] —

— V2 —

— V33—

— Jo —

—0A —|=

V1: 50mV/DIV

Time : 200us/DIV

+0.10%
-0.08%

AV3

+0.11% V2 : 50mV/DIV
/IV3
-0.10% V3: 50mV/DIV
TDK-Lambda
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Response to brown out characteristics

Vin=100VAC

t=22ms

’\,—f\/\/\/\/\/\/\/\/ — Vin—

—VI]—
— V2 —
—V3—
V1: +5V 5V/DIV
V2: +12V 10V/DIV
V3: -12V 10V/DIV
Time 20ms/DIV
t= 28ms

N—ANNANNNA v

— OV —
— OV —
— OV —
_
V1: +5V 5V/DIV
V2: +12V 10V/DIV
V3: -12V 10V/DIV
Time 20ms/DIV
t= 34ms

WIVAWAMAMAAAAMAMVVVAAVAAAMMY - via

_\A — V] —
- — OV —
= — OV —
= — 0V —
==HL : —V3—

V1: +5V 5V/DIV

V2. +12V 10V/DIV

V3. -12V 10V/DIV

Time 100ms/DIV
TDK-Lambda

Vin =240VAC

t= 180ms

MTW30-51212

Conditions Iout: 100 %

Ta: 25 °C

/\f\lﬁ

VWWWWWWWWW

V1: +5V 5V/DIV
V2: +12V 10V/DIV
V3: -12V 10V/DIV
Time 50ms/DIV
t= 187ms
M WY
Y
v
A
V1: +5V 5V/DIV
V2: +12V 10V/DIV
V3: -12V 10V/DIV
Time 50ms/DIV
t=192ms

T

sance

V1: +5V 5V/DIV

V2: +12V 10V/DIV

V3: -12V 10V/DIV
Time 100ms/DIV

T-16




2,11 A=l (SRR BE

Inrush current waveform

Vin = 100VAC

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

h O I T O T O T T T O T 0 I O
v ey rer e rrerr e rrrerrrry

10A/DIV 100ms/DIV

Vin =240VAC

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

T TTT T T T e T ettt

10A/DIV 100ms/DIV

TDK-Lambda

MTWa30-51212

100 %
25 °C

Tout :
Ta:

Conditions

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

<~ Vin —

— lin —

l B b b o b e b b el ol sl el e ol bl b sl sl sl o

i rerrrrerrrrerrrrerrreererey

10A/DIV 100ms/DIV

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

<~ Vin —

«— [in —

d . IO RO AN BT S S O S S P B BT O SO
'- LI O

10A/DIV 100ms/DIV

T-17
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212 U — 7 &R

Leakage current characteristics

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

Equipment used : 3156 (HIOKI)

f: 50 Hz

0.50

0.40
B
= 0.30 =
8 — — e
] =
50 =
S =
; _—
=020 — ~

/ /
0.10 o
0.00
80 120 160 200 240 280
Input voltage (VAC)
f: 60 Hz
0.50
0.40
—

= 030 e
5 ==
t — o =
a = -
0] ==
g -
< 0.20 -
5 //

010 |-=

0.00

80 120 160 200 240 280

Input voltage (VAC)

TDK-Lambda T-18
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213NV v T, A R
Output ripple and noise waveform
Conditions Vin: 100 VAC
Iout: 100 %
Ta: 25 °C

|V1:5V |

V2:12V

10mV/DIV | 5us/DIV

|V3 : —12V|

10mV/DIV | 5us/DIV

TDK-Lambda T-19



MTW30-51212

2.14 EM I ik
Electro-Magnetic Interference characteristics
Conditions Vin: 100 VAC
Iout: 100 %
HET Ui T 2B E Ta: 25°C

Conducted Emission

Phase : N

Point A :30 — . e T
(256kHz) SRR SRR I R |
Ref. Limit |Measure : SR I I WEEE I
Data| (dB) (dB)

VCCI Class B
QP Limit

QP 61.6 37.8

1

AV [ 51.6 30.9

. g VCCIClass B
Point B AV Limit
(1.75MHz) : .
Ref. | Limit [Measure| g f | ¢4 ii
Data| ©@B) | @B Fo P
QP | 560 | 338 0 = B R
AV | 460 | 212 ok H

0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]

Phase: L

Point C ‘

(534kHz) HEEEEEE IR | VCCI Class B

Ref. Limit |Measure Eo T i : R R QP Limit

Pl ct b pE & P ipiid :
Data| (B) | (@B) 60-\?\_1 R AN R : )

QP | 560 | 330 . E-\‘YE:::: e

AV 46.0 239 Lo :“\..L' HE AV | I ;
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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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2.14 EM I it
Electro-Magnetic Interference characteristics
Conditions Vin: 230 VAC
Tout: 100 %
e e Ta: 25°C

Conducted Emission
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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.

TDK-Lambda T-21



