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CME150A

HIEFEE  Evaluation Method

1.1

HIEREE  Circuit used for determination

HIEEK1 Circuit 1 used for determination

-EHEE  Steady state data

<EERYZMFEE  Warm up voltage drift characteristics

I RFFRERIAFE Hold up time characteristics

~HINEH E2SERE Output rise characteristics

N FANFEE Output fall characteristics

B EELIRFERFE  Over current protection (OCP) characteristics
B EEERERFE  Over voltage protection (OVP) characteristics
- NJJEJEB#HERFE Response to brown out characteristics

Digital power meter

AC Power

supply

C

Loa%

|<

Shunt res.

Controlled temp. chamber

B E B2 Circuit 2 used for determination

SBPEINE (BfTAZ) Kt Dynamic load response characteristics

Digital power meter

Dynamic dummy

| load

Load | 1
Il

Load | 2

AC Power
supply

Shunt res.

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

TDK-Lambda T-1



CME150A

HE[E]#3 Circuit 3 used for determination
AN — R (2R NENR) K Inrush current waveform

Digital power meter

B e M

Slide Reg.

Dynamic
dip
simulator

Shunt res.
Current probe

HIZE[F]#84 Circuit 4 used for determination
U— @&kt Leakage current characteristics

Digital power meter

Isolation
trans  Slide Reg.

oy

AC Power 3 g—l
supply

Nisjtll

Loa(i%\

Shunt res.

Leakage
current
meter

TDK-Lambda T-2



CME150A

JIZEEI S5 Circuit 5 used for determination
DV JARE T Output ripple and noise waveform

Digital power meter

Oscilloscope
Bandwith : 20MHz

AC Power
supply

R :50Q
C1 : 0.1uF Film cap.

C2 : 100uF Elect cap.

C3 : 4700pF Ceramic cap.

I 7EHERL  Configuration used for determination
-EMI%#:  Electro-Magnetic Interference characteristics
(a) MEE I - BE (& /A X)
Conducted Emission

PEERBE AR (Hath) TR L YE A
D.U.T (Earthed) T (2}:x fn) i

Aluminum plate Vertical ground

12 (1N 2 ng <
?I\%\%ﬁ%iﬁ D=80cm /. D=40cm reference plane
EMI Test receiver I~ /
spectrum analyzer \
H=80cm
1

Y BEs—7 =)

=
Power cable Stand
»
>
e L : Ia
O AJIEIR
o AR A AC P I
et Horizontal ground plane OWel Supply

= Earth

(b) MEE EBIGRAE (/A X)

Radiated Emission

g
D=3m e (B2 )
D.U.T (Earthed) 7 /L 34k
. Aluminum plate
EMI Test receiver 8 /.
spectrum analyzer / /7 “
re amp. N
pre L ERT—T
\ T Y77 Power cable
Antenna o
=T =TI = H=80cm
Turn table Stand
K3 |
) O AR
K TR Hi AC P 1
8 tesii Horizontal ground plane OWer SuppLy
Earth

TDK-Lambda T-3



1.2 fi N ER 2

List of equipment used

CME150A

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM2054
2 | DIGITAL MULTIMETER AGILENT 34970A
3 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
4 | CURRENT PROBE YOKOGAWA ELECT. 701932
5 | DYNAMIC DUMMY LOAD CHROMA 63201
6 | CVCF KIKUSUI PCR2000LE
7 | LEAKAGE CURRENT METER SIMPSON 228
8 | CONTROLLED TEMP. CHAMBER TABAI-ESPEC SU-661
9 | EMITEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI-03
10 | AMN ROHDE & SCHWARZ ENV216
11 | ANTENNA EMCO 63208
1.3 FEAMA a7 54 Load conditions

*ADFEENSVACU FOSE, TRedlBO T AL —T 40 73BT,
Output derating is needed when input voltage is less than 115VAC.

. Tout:
Vin Full load 12V 18V 24V 36V 48V
85VAC 80% 10.00A | 6.72A | 5.04A | 3.36A | 2.56A
115-265VAC 100% 12.5A 8.4A 6.3A 4.2A 3.2A
TDK-Lambda T-4




CMEI50A

2. 8te T — 4
2.1 FREE Steady state data

() AT - et - IREEZEHE),/ H ) E) - JHEWTEE

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

Characteristics

| 12V | 1. Regulation - line and load Condition Ta: 25C
Iout\ Vin [ 85VAC [ 115VAC | 230VAC | 265VAC line regulation
0% 12.015V | 12.015V | 12.015V | 12.016V ImV 0.008%
50% 12.013V | 12.013V | 12.013V | 12.013V OmV 0.000%
100% - 12.013V | 12.012V | 12.012V ImVx1| 0.008%
Load 2mV 2mV 3mV 4mV
regulation | 0.017% | 0.017% | 0.025% | 0.033%
2. Temperature drift Conditions Vin : 115 VAC
Iout : Full load
Ta -20C +25°C +50°C | temperature stability
Vout 11.978V | 12.013V | 12.001V [ 35mV | 0.292%
3. Start up voltage and Drop out voltage Conditions Ta: 25 C
Tout : 100%
Start up voltage (Vin) 78VAC
Drop out voltage (Vin) | 76VAC
24V 1. Regulation - line and load Condition Ta: 25°C
Iout\ Vin [ 85VAC [ 115VAC | 230VAC | 265VAC line regulation
0% 24.003V | 24.003V | 24.003V | 24.002V ImV 0.004%
50% 23.998V | 23.998V | 23.998V | 23.998V OmV 0.000%
100% - 23.996V | 23.997V | 23.997V ImVx1| 0.004%
Load SmV 7mV 6mV SmV
regulation | 0.021% | 0.029% | 0.025% | 0.021%
2. Temperature drift Conditions Vin : 115 VAC
Iout : Full load
Ta -20C +25°C +50°C | temperature stability
Vout 23.920V | 23.996V | 23983V [ 76mV | 0.317%
3. Start up voltage and Drop out voltage Conditions Ta: 25 C
Iout : 100%
Start up voltage (Vin) 78VAC
Drop out voltage (Vin) | 76VAC
48V 1. Regulation - line and load Condition Ta: 25°C
Iout\ Vin [ 85VAC [ 115VAC | 230VAC | 265VAC line regulation
0% 48.040V | 48.035V | 48.039V | 48.034V 6mV 0.013%
50% 48.013V | 48.013V | 48.014V | 48.014V ImV 0.002%
100% - 48.011V | 48.011V | 48.012V ImVx1| 0.002%
Load 27mV 24mV 28mV 22mV
regulation | 0.056% | 0.050% | 0.058% | 0.046%
2. Temperature drift Conditions Vin : 115 VAC
Iout : Full load
Ta -20C +25°C +50°C | temperature stability
Vout 47.934V | 48.011V | 47919V [ 92mV | 0.192%
3. Start up voltage and Drop out voltage Conditions Ta: 25 C
Iout : 100%
Start up voltage (Vin) 78VAC
Drop out voltage (Vin) | 76VAC

%1 Line regulation : 115VAC - 265VAC

TDK-Lambda
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(3) 255 - A )

BT

CME150A

Efficiency and Power factor vs. Output current Conditions Vin: 85 VAC -----
115 VAC ——-
230 VAC ——
265 VAC ———
Ta: 25°C
12V |
100 1.0 g e P
0.9 il m—
90 e T L ' el
= 0.8 ;
S 5 /
< 80 8 /
= é 0.7 //
= (-
.g 70 QB) 0.6 7
& L /
m 0.5
60
0.4
50 0.3
0 20 40 60 80 100 20 40 60 80 100
Output current (%) Output current (%)
| 24v |
100 1.0 — e
it /’/:
90 - = ////
’J”/’ 08 /—
S 5 //
< 80 507 y
2 5 /
2 70 2 0.6 #
= &
m 0.5
60
0.4
50 0.3
0 20 40 60 80 100 20 40 60 80 100
Output current (%) Output current (%)
| 48V |
100 1.0 ————= ——
e 0.9 ==
90 i e R
- =2 0.8 il
S g /
< 80 2
> § 0.7 7
= H /
= 2 /
&3] 0.5
60
0.4
50 0.3
0 20 40 60 80 100 20 40 60 80 100

Output current (%)

TDK-Lambda
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(3) ANV B

Input power vs. Output current

12V
Vin Input power
Tout : 0%
85VAC 1.92W
115VAC 1.29W
230VAC 1.30W
265VAC 1.50W
24V
. Input power
Vin Iout : 0%
85VAC 1.97W
115VAC 1.40W
230VAC 1.30W
265VAC 1.50W
48V
Vin Input power
Tout : 0%
85VAC 2.03W
115VAC 1.38W
230VAC 1.30W
265VAC 1.50W

200

150

100

50

Input power (W)

200

150

Input power (W)
» >
(e (e

200

150

100

Input power (W)

W
o

CME150A

85 VAC ---:
115 VAC  ------
230 VAC ——
265 VAC ——
Ta: 25°C

Conditions Vin :

]

d

=

20 40 60 80 100
Output current (%)

P

/

20 40 60 80 100
Output current (%)

/

d

~

20 40 60 80 100
Output current (%)

TDK-Lambda T-7




(4) NIy e ) i

Input current vs. Output current

12V
. Input current
Vin Tout : 0%
85VAC 0.043A
115VAC 0.043A
230VAC 0.075A
265VAC 0.089A
24V
. Input current
Vin Tout : 0%
85VAC 0.044A
115VAC 0.043A
230VAC 0.074A
265VAC 0.092A
48V
. Input current
Vin Tout : 0%
85VAC 0.043A
115VAC 0.043A
230VAC 0.075A
265VAC 0.088A

CME150A

Conditions Vin: 85 VAC ----
115 VAC  ---—---
230 VAC ——
265 VAC ——
Ta: 25 C
2.0
L5 - _
< PR R
k= ] L
v1.0 - -
= P 4
80.5 PR — =
L~ T
0.0
0 20 40 60 80 100
Output current (%)
2.0
15 . -
< PR
I= 7 e
L1.0 . et
g
= P /,—”/ 4
0.5 e = =
- . /’;’—;,__—4— -
00 E
0 20 40 60 80 100
Output current (%)
2.0
15 .
< PEaR -
k= T T
[} 1 0 . . s
e
E R s 4
0.5 e o
B P e
L=
0.0
0 20 40 60 80 100
Output current (%)
TDK-Lambda T8



228 KU 7 M
Warm up voltage drift characteristics
Conditions Vin: 115 VAC
Iout: Full load
Ta: 25 C
12V
0.40 100
£ 0.20
£ B
b s
& 0.00 £
= =
° =]
> =
p=1 o
5 -0.20 an
=
o
-0.40 10
0 1 2 3 4
Time (hours)
24V
0.40 100
< 020
b= =
g :
$ 000 |- g
£ H
§ -0.20 2
=3
o
-0.40 10
0 1 2 3 4
Time (hours)
48V
0.40 100
£ 020
£ g
© (]
& 0.00 £
< =
= o
o =]
z =
g -0.20 2
=
o
-0.40 10
0 1 2 3 4
Time (hours)
TDK-Lambda

2.3 W PRFFRE R R

Hold up time characteristics

CMEI150A

Conditions

115 VAC ——
230 VAC
Ta: 25 <C

Vin :

0 20

40 60 80 100

Output current (%)

0 20

40 60 80 100

Output current (%)

0 20

40 60 80 100

Output current (%)

T-9



2.4 HAE 73 0 B CMEI150A

Output rise characteristics Conditions Vin: 85 VAC (A)
115 VAC (B)
230 VAC (O)
265 VAC (D)
Ta: 25°C
12V | Iout : 0% Iout:Full load
DC —IFA' Vout — DC—"— BA

r/

,/ I

| o |
/\MM’/\/\ N'M/\/"\H"\’\/\ _ ’\M“AWMM/\/\/\/“M/aﬂ}/\”\M

VW v -0V
5V/DIV | 50ms/DIV 5V/DIV 50ms/DIV
| 24V | Iout : 0% Iout:Full load
A DC BA
pe —I_L__,B < Vout — L

ff if

/f// !

”l — oV J
MARAAARAARRARARARAAA VAR
AL v VA

10V/DIV | 50ms/DIV 10V/DIV 50ms/DIV
| 48V | Iout : 0% Iout:Full load
DCAr BA DC~ BA
i Vout —
,!
// /
| /,4’
— 0V —
AR AL ] MR AN R
S Y ECPAARERELEY
20V/DIV 50ms/DIV 20V/DIV 50ms/DIV

TDK-Lambda T-10



2.5 ML HTFA D

CME150A

Output fall characteristics Conditions Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)
Ta: 25°C
12V | Iout : 0% Iout:Full load
AB|CD Main 1.5 M 20s/div ABCD Man £ 1.25 M 10ms/dv
“““‘_—T\ < Vout — l\
\ \\\
y
NG \
«— OV —
o VA
SV/DIV 20s/DIV SV/DIV | 10ms/DIV
24V | Iout : 0% Iout:Full load
ABlCD ain 2 1. 20s/div ABC])Nﬂi"1|-25N 10ms/dv
k — Vout — |\\
o \
5] N
10V/DIV |  20s/DIV 10V/DIV |  10ms/DIV
| 48V | Iout : 0% Iout:Full load
ABCD Main 1.2 M 20s/div ABCI)Mﬂi" B 10ms/div
\ o \
ov —
L v /\\/
m —
20V/DIV |  20s/DIV 20V/DIV |  10ms/DIV
TDK-Lambda T-11



2. 6 W FEILIRERFE

Over current protection (OCP) characteristics

12V

Conditions Vin: 115 VAC

Ta: 20 °C
25°C ===
50 C

15

12

AN

Output voltage (V)

AN

50

100 150 200
Output current (%)

[\
S

—_
(9]

Output voltage (V)
>

()]

(=]

48V

50

100 150 200
Output current (%)

/
A
'I
Y
4

50

100 150 200
Output current (%)

TDK-Lambda

2.7 1R RAERE

Over voltage protection (OVP) characteristics

CMEI150A

Conditions Vin: 115 VAC
Tout: %
Ta: 25°C
Main : 1.25 M 20s/div
-« OVP Point
Vout —
oV —
3V/DIV | 20s/DIV
Main 2 1.20 M 20s/div
OVP Point
A/
Vout — \
\\
oV —
5V/DIV | 20s/DIV
Main 2 1.20 M 20s/div
OVP Point
A/
Vout — \
oV —
10V/DIV | 10s/DIV
T-12




2.8 WBEIEAE (ARRZL) Fk CMEI50A
Dynamic load response characteristics Conditions  Vin: 115 VAC
Iout: 50 %<— 100 %
(tr = tf = 75us)

Ta: 25°C
12V
f=100Hz f=1kHz
Main £ 1.25 M oms/div Main 1.25 M 200us/dv

w — Vout —

r_.. ‘—1.._.__.._./ L.... — Jout — —————‘\__..._._/ N\

<~ Jout:0% —|

200mV/DIV 2ms/DIV 200mV/DIV 200 1 s/DIV
+0.89% -1.31% +0.81% -1.07%
24V
f= 100Hz _ f= 1kHz

W <~ Vout —

{""”‘"""""\L-_—_-{ L_ «— Jout — [——— ""’""‘\\ B ._—___\____

<~ Jout:0% —

200mV/DIV 2ms/DIV 200mV/DIV 200 1 s/DIV
+0.44% -0.48% +0.39% -0.38%
48V
f=100Hz | f= 1kHz

w «— Vout —

SR L——u — Jout = o’ \ mﬁ\

<— Jout:0% —

200mV/DIV 2ms/DIV 200mV/DIV 200 u s/DIV
+0.18% -0.27% +0.11% -0.30%

TDK-Lambda T-13



2.9 AT FriE CMEI150A
Response to brown out characteristics Conditions Ta: 25°C
Iout: Full load
W= RFf  Interruption time
A HEIEIME F72L  Output voltage does not drop.
B : HIEEDIK F20VETU)20 Y Output voltage drop down not reaching 0V.
C: HEJENOVETIL T Output voltage drops until OV.

12V
Vin : 115VAC Vin : 230VAC
A =17ms, B=27ms, C = 34ms A =17ms, B=27ms, C =36ms
A B CanH?ﬁM 20ms/div A F CMam:iM 20ms/div
| | «~— Vout — | L

j\\/‘T \\ )
\\ \
! oV ‘

A AAAAAAA = i =AY
5V/DIV | 20ms/DIV 5V/DIV. | 20ms/DIV
24V
Vin: 115VAC Vin : 230VAC
A =17ms, B=27ms, C =33ms A =17ms, B=27ms, C =37ms
A B C 20ms/div Main 1.5 M D0ms/div

| | | <— Vout —

o | P

A A R N VAV A VAVAVAVAVAVA

10V/DIV_ | 20ms/DIV 10V/DIV | 20ms/DIV
48V

Vin : 115VAC Vin : 230VAC

A =18ms, B=22ms, C =42ms A =18ms, B=22ms, C =46ms

P L ¥ T

| <~ Vout — |

R Y Y
NAN—ANNNANN = vin = NS — AN

20V/DIV__ | 20ms/DIV 20V/DIV__ | 20ms/DIV

TDK-Lambda T-14



2.10 AJj¥—En (RAERL) TP

Inrush current waveform

12V

Switch on phase angle of input AC voltage
=0°

Main 1.5 M 100ms/dv

— A

it |

——H A

S5A/DIV___ | 100ms/DIV

Switch on phase angle of input AC voltage
¢ =0

Main : 1.25 M 100ms/dy

A —

— Jin —

<~ Vin —

Iin —

Switch on phase angle of input AC voltage
OO

Conditions

CME150A

Vin: 115 VAC

Iout : Full load
Ta: 25 C

Man 2 1.5 M 100ms/dyv

Switch on phase angle of input AC voltage

Vi W
10A/DIV | 100ms/DIV
Conditions Vin: 230 VAC

Tout : Full load
Ta: 25 C

¢ =90°

Main 125 M

100ms/dv

AR ”W."w".”w AN ' H]J’hl‘i:’ﬂll'iﬁﬁ"}fﬁﬁl.f}ﬁ’u‘wﬁwﬁ‘ﬂ, IMWG“‘ Hl
HM\!UUJ\'U“\Jt‘u"“ﬂh’ 'H'JU(J [u\* A < vin - d'\Ju\f‘Jt“ulJtf'\ﬂﬂfi['fuUtﬂu'\J'JJLNt!'u'Ut’ﬂJUlJWMJ
S5A/DIV___ | 100ms/DIV 20A/DIV__ | 100ms/DIV
TDK-Lambda
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211 U — 7 B CME150A

Leakage current characteristics

Conditions Iout: 0%  -----

Full Load
Ta: 25°C
Equipment used : MODEL 228
(Simpson)
12V |
f: 50 Hz
0.30
020 -
g //
= e
8 /
£ 0.10
f |-
—
0.00
80 120 160 200 240 280
Input voltage (VAC)
f: 60 Hz
0.30
""" y
fé; 020 [
: —
o /
£ 0.10 —
¥/
S
—
0.00
80 120 160 200 240 280
Input voltage (VAC)

TDK-Lambda T-16



2.13 OV w7, A XK
Output ripple and noise waveform

CME150A

Conditions Vin: 115 VAC
Iout : Full load

Ta: 25°C

12V
Main 2 1.25 M Ims/div
50mV/DIV | 2ms/DIV
24V
Main 2 1.25 M Ims/div
50mV/DIV | 2ms/DIV
48V

Main £ 1.20 M

Ims/div

" N

100mV/DIV

2ms/DIV

TDK-Lambda
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2.14 EM I i

CMEI150A

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Iout : Full load
Ta : 25°C
MEH s
Conducted Emission
12V |
Phase : N
- FCC Class B
i} ;>< QP Limit
IR —— «
Point A it I I lll FCC Class B
_(150kHz) T SN R AV Limit
Ref. Limit [Measure $ = !II!"I I Ii! Il
Data| (dBuV) | (dBuV) Ll fl)
QP 66.0 57.1
AV 56.0 354
Phase : L
FCC Class B
B QP Limit
\ |
. rI'm" I
Point B K T bl P FCC Class B
(7.063MHz) MG W AV Limit
Ref. Limit [Measure E ¢
Data| (dBuv) | (dBuV)
QP 60.0 51.2
AV 50.0 33.9

nnnnnn

aaaaa

yyyyyyyyyyyyy

EN55011-B,EN55032-BD [RFHE X FCC class BORSFUE & [F U
Limit of EN55011-B,EN55032-B are same as its FCC class B.

TDK-Lambda

T-18



2.14 EM I i

e U B

Conducted Emission

CMEI150A

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Iout : Full load
Ta : 25°C
Phase : N
FCC Class B

QP Limit

]
1

FCC Class B
AV Limit

24V |
Point A
(150kHz)
Ref. Limit |[Measure
Data| (dBuV) | (dBuV)
QP 66.0 55.5
AV 56.0 343
Point B
(2.205MHz)
Ref. Limit |[Measure
Data| (dBuV) | (dBuV)
QP 56.0 46.3
AV 46.0 28.6

nnnnnn

Phase 1L poc Class B

QP Limit

—
M

FCC Class B
AV Limit

nnnnnnnnnnnnn

EN55011-B,EN55032-BD [RFHE X FCC class BORSFUE & [F U
Limit of EN55011-B,EN55032-B are same as its FCC class B.

TDK-Lambda T-18



2.14 EM I i

Electro-Magnetic Interference characteristics

e U B

Conducted Emission

| 48v |
Point A
(1.975MHz)
Ref. Limit |[Measure
Data| (dBuV) | (dBuV)
QP 56.0 49.8
AV 46.0 34.7
Point B
(1.974MHz)
Ref. Limit |[Measure
Data| (dBuV) | (dBuV)
QP 56.0 49.4
AV 46.0 34.7

Level in dBpv

A

/

CMEI150A

Vin : 230 VAC
Tout : Full load

Ta : 25°C
Phase : N
FCC Class B
QP Limit

v
d ‘ ‘MJMI.J |

» i FCC Class B
||||||i | ”!H!' AV Limit
! I
T | I!! .
!ll (il "
.
1l
|
Phase : L
FCC Class B
QP Limit

]

]

FCC Class B
AV Limit

uuuuuu
Frequency in Hz

EN55011-B,EN55032-B D RSB IZFCC class BOFRSE & [7] C

Limit of EN55011-B,EN55032-B are same as its FCC class B.

TDK-Lambda

T-18



2.14 EM I F¢t:
Electro-Magnetic Interference characteristics

MEE R 90

Radiated Emission

12V

| HORIZONTAL

CMEI150A

[ Level (dBuVim)

CISPR 22-EN55032-VCCI Class B

| e
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FRIIE— 7K
Indication is peak values.
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