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CME350A

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



CME350A

HEE 3 Circuit 3 used for determination
c AN —ENE (B2 ANENR) #2 Inrush current waveform

Digital power meter

B e M

Slide Reg.

Dynamic
dip

simulator

Shunt res.
Current probe untres

HIZE[F]1#%4 Circuit 4 used for determination
U— 7@k Leakage current characteristics

Digital power meter

Isolation
trans  Slide Reg.

AC Power
supply

Loa(%\

Shunt res.

Leakage
current
meter

TDK-Lambda T-2



HIEEES Circuit 5 used for determination
T AR

Digital power meter

CME350A

Output ripple and noise waveform

Oscilloscope
Bandwith : 20MHz

SW I
— ! Coaxial cable
AC Power | 1.5m 50Q
supply 1 ’
— |
L2
AC v R :50Q
C1 : 0.1uF Film cap.
W C2 : 100uF Elect cap.
mm C3 : 4700pF Ceramic cap.
HIZEHE 5K Configuration used for determination
-EMI%#:  Electro-Magnetic Interference characteristics
(a) MEEom B (JFE /A X)
Conducted Emission
PR (i) | T B M
D.U.T (Earthed) TILIIR (2mA>< 2m)
Aluminum plate Vertical ground
HREIC PR TR 5 _
‘ AMN 500/S0ur] D=80cm I D=40cm reference plane
EMI Test receiver /
spectrum analyzer \
¥ BRr—T = H=80cm
Power cable Stand
p
ry [ L | 1 [‘
O AN &R
e 7J<ﬂ'zjtﬂﬂfﬁ AC Power supply
1 £3 Horizontal ground plane
Earth
(b) HEEERGRE (B /A X)
Radiated Emission
D=3m {HEaHERE (B2 )
D.U.T (Earthed) 7 /v 4K
. Aluminum plate
EMI Test receiver
spectrum analyzer / a4 E./
pre A . Ry
\ TETF Power cable
Antenna o
B—rT =T = H=80cm
Turn table Stand
I & I
O AJIEIR
! FRSP-R it
i Horizontal ground plane AC Power supply
- Earth

TDK-Lambda
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1.2 fi N ER 2

List of equipment used

CME350A

EQUIPMENT USED MANUFACTURER MODEL NO.

1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM2054

2 | DIGITAL MULTIMETER FLUKE 111

3 | DIGITAL POWER METER YOKOGAWA ELECT. WT110/ WT210

4 | CURRENT PROBE YOKOGAWA ELECT. 701932

5 | DYNAMIC DUMMY LOAD CHROMA 63201

6 | ISOLATION TRANS TOUZHONG BJZ-3KVA

7 | CVCF KIKUSUI PCR2000LE

8 | CVCF CHROMA 61605

9 | LEAKAGE CURRENT METER SIMPSON 228

10 | CONTROLLED TEMP. CHAMBER ESPEC SH-661

11 | EMI TEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI-03

12 | PRE AMP. AGILENT 8447D

13 | AMN SCHWARZBECK NNLKS8121

14 | ANTENNA SCHWARZBECK VULB9168

15 | HARMONIC / FLICKER ANALYZER SCHAFFNER CCN100-1
1.3 FEAMA a7 S Load conditions

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

. Tout:
Vin Full load 12V 18V 24V 48V
85VAC 80% 23.20A | 15.52A | 11.76A | 5.84A
115-265VAC 100% 29.0A 194A | 14.7A 7.3A
* Vstby=5V, Istby=0A
TDK-Lambda

T-4




2. fptET — %

2.1 wRrE
(1) A7« Afir - IREEAEHE), ke E) - W+

Characteristics

Steady state data

CME350A

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

| 12V | 1. Regulation - line and load Condition Ta :
Iout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 12.033V | 12.033V | 12.033V | 12.033V OmV 0.000%
50% 11.999V | 11.998V | 11.999V | 11.999V ImV 0.008%
100% - 11.993V | 11.993V | 11.993V OmV x1| 0.000%
Load 34mV 40mV 40mV 40mV
regulation | 0.283% | 0.333% [ 0.333% | 0.333%
2. Temperature drift Conditions Vin :
Tout :
Ta -20C +25C +40°C | temperature stability
Vout 11.957V | 11.993V | 11.995V | 38mV | 0.317%
3. Start up voltage and Drop out voltage Conditions Ta :
Iout :
Start up voltage (Vin) 82VAC
Drop out voltage (Vin) [ 70VAC
| 24V 1. Regulation - line and load Condition Ta :
Iout\ Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 24.012V | 24.012V | 24.012V | 24.012V OmV 0.000%
50% 24.009V | 24.009V | 24.009V | 24.009V OmV 0.000%
100% - 24.007V | 24.007V | 24.007V OmV x1| 0.000%
Load 3mV SmV SmV SmV
regulation | 0.013% | 0.021% | 0.021% [ 0.021%
2. Temperature drift Conditions Vin :
Iout :
Ta -20°C +25C +40°C | temperature stability
Vout 23.935V | 24.007V | 24.004V | 72mV | 0.300%
3. Start up voltage and Drop out voltage Conditions Ta :
Tout :
Start up voltage (Vin) 82VAC
Drop out voltage (Vin) | 70VAC
| 48V 1. Regulation - line and load Condition Ta :

Iout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 48.041V | 48.042V | 48.042V | 48.041V ImV 0.002%
50% 47.996V | 47.997V | 47.997V | 47.998V 2mV 0.004%
100% - 48.002V | 48.002V | 48.002V OmV 1| 0.000%
Load 45mV 45mV 45mV 43mV

regulation | 0.094% | 0.094% [ 0.094% | 0.090%

2. Temperature drift Conditions Vin :
Tout :
Ta -20C +25C +40°C | temperature stability
Vout 47.847vV | 48.002V | 48.003V | 156mV | 0.325%

3. Start up voltage and Drop out voltage

Start up voltage (Vin)

82VAC

Drop out voltage (Vin)

T70VAC

%1 Line regulation : 115VAC - 265VAC

TDK-Lambda

Conditions Ta :
Tout :

25C

115 VAC
Full load

25 C
100%

25 °C

115 VAC
Full load

25 C
100%

25C

115 VAC
Full load

25 C
100%

T-5
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Efficiency and Power factor vs. Output current

12V |
N 1.0
s 0.9
% e T
< - 0.8
S 80 :
] S 0.7
8 =
:g ) % 0.6
E %05
60
0.4
) 0.3
0 50 40 60 80 100
Output current (%)
24V |
N — 1.0
= 09
90 _ /,
—~~ —/’" 08
\O S
S 80 H
] s 0.7
: =
:3 ’ % 0.6
m 205
60
0.4
’ 0.3
0 20 40 60 80 100
Output current (%)
48V |
N 1.0
= = 0.9
% //’___,'_:.'._.'._'_’_-_'_:— .
= - 0.8
\o P —
< 80 8
] qc_cg 0.7
C P
3 70 o
: [@]
E 205
60
0.4
’ 0.3
0 20 40 60 80 100
Output current (%)
TDK-Lambda
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Conditions Vin: 85 VAC -----

115 VAC ——-

230 VAC —

265 VAC ———
Ta: 25°C

40 60 80 100
Output current (%)

40 60 80 100
Output current (%)

0 20

40 60 80 100
Output current (%)



CME350A

(3) AJyE %t 1B
Input power vs. Output current Conditions Vin : 85 VAC ----
115 VAC  -----
230 VAC ——
265 VAC ——
Ta: 25 °C
12V
400 -
350 g
300
2 250 7
Vi Input power = /‘*
mn Iout : 0% qg) 200
85VAC 8.00W 2150
115VAC 7.59W 2 100 >
230VAC 6.57TW = 50 7
265VAC 6.13W -~
0
0 20 40 60 80 100
Output current (%)
24V
400 -
350 o
300 pe
= P
Vin Input power = 250 /”
Iout : 0% % 200 2
85VAC 221W 2 150
115VAC 1.63W 2 100 7~
230VAC 1.18W k= //’
265VAC 1.00W S0
0
0 20 40 60 80 100
Output current (%)
48V
400 —
350
300 A
s
Vin Input power %’ 250 /”
Tout : 0% g 200
85VAC 2.23W 2 150
115VAC 2.17TW 2 100
230VAC 1.38W 5 pd
265VAC 1.30W 50
0
0 20 40 60 80 100
Output current (%)

TDK-Lambda T-7



CME350A
(4) NIy e ) i

Input current vs. Output current Conditions Vin: 85 VAC ----
115 VAC  -----
230 VAC —
265 VAC ——
Ta: 25°C
12V
5.0
4.0
g3 0 T
. Input current =R D
Vin Tout : 0% £ PR
85VAC 0.152A 320 T
115VAC 0.181A 2 PR /4
230VAC 0.228A =1.0 P — o
265VAC 0311A 0 |
0 20 40 60 80 100
Output current (%)
24V
5.0
4.0
<30 Sl
. Input current 1=t - L
Vin Tout : 0% & PR -~
85VAC 0.097A 820 T
115VAC 0.112A 2 . ’;__,,—" /4
230VAC 0.205A =1.0 A ——
265VAC 0.234A ==
' 00 B
0 20 40 60 80 100
Output current (%)
48V
5.0
4.0
< -7
N pd prag
: Input current k= 3.0 Pg i
Vin Iout : 0% = . PR
85VAC 0.260A 820 T
115VAC 0.339A 2 PR /4
230VAC 0.400A = 1.0 g e S
265VAC 0.372A Bt
0.0
0 20 40 60 80 100
Output current (%)
TDK-Lambda T-8
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Warm up voltage drift characteristics

Conditions

S =
3 |
<

Vin :
Iout :
Ta:

115 VAC
Full load
25 C

100

<
[
S

Output voltage drift (%)
= o
[\ S
S [e]

Hold up time (ms)

10

2
Time (hours)

100

<
[
S

Output voltage drift (%)
= o
[\ S
S [e]

Hold up time (ms)

-0.40

48V

2
Time (hours)

10

100

0.40

0.20

0.00

-0.20

Output voltage drift (%)

Hold up time (ms)

-0.40

2
Time (hours)

10

TDK-Lambda

2.3 W PRFFRE R

Hold up time characteristics

CME350A

Conditions Vin: 115 VAC ——
230 VAC -----
Ta: 25 C
N\
N\
N\
A
AN
~
~
~__
~
0 20 40 60 80 100
Output current (%)
AN
\
\\
\\
\\\
SN
N~
T~
0 20 40 60 80 100
Output current (%)
AN
\\
AN
\\
™~
~
\\
~N
0 20 40 60 80 100
Output current (%)
T-9



2.4 WIS H BN Rk

Output rise characteristics

| 12v |

Tout : 0%

CME350A

Vin: 85 VAC (A)
115 VAC (B)

230 VAC (C)

265 VAC (D)
25 C

Conditions

Ta:

Iout:Full load

<< Mainz 1M 3>

DO BA

< Vout — §

c <K MainzdM 2>

- ;DC—§|rBA '

<— Vin —

100ms/DIV

5V/DIV 100ms/DIV ~5V/DIV
| 24V | Tout : 0% Tout:Full load
.DC—”_ BA : — Vour-| DC—| - BA
<~ Vin
10V/DIV 100ms/DIV “10V/DIV_ 100ms/DIV
| 48V | Tout : 0% Tout:Full load
< vou | iy S
A — OV — -
IH Vin — -
“20V/DIV 100ms/DIV 20V/DIV 100ms/DIV
TDK-Lambda T-10




2.5 WSEH TN 0 Rk

Output fall characteristics

CME350A
Conditions Vin: 85 VAC (A)

115 VAC (B)
230 VAC (O)
265 VAC (D)
Ta: 25°C
| 12V Tout : 0% Tout:Full load
Wan < 1.0 M Vo 1.5 M TOme/Gv |
AB|CD ABCD
\ - |\
— OV —
= SR VA
5V/DIV 20s/DIV 5V/DIV | 10ms/DIV
| 24V Tout : 0% Tout:Full load
ABiCD o T
< Vout —
— OV —
- ey
10V/DIV 20s/DIV 10V/DIV 10ms/DIV
| 48V Tout : 0% Tout:Full load
ABCD i ABCD
< Vout |
20V/DIV 20s/DIV 20V/DIV 10ms/DIV

TDK-Lambda T-11



2.6 W FEILIRFERFE

Over current protection (OCP) characteristics

Conditions Vin: 115 VAC
Ta: 20 °C

12V
15

12 7

Output voltage (V)
N\

0 40 80 120 160
Output current (%)

[\

(=)
\
N

S
\\

Output voltage (V)
o
\\

\

(=

0 40 80 120 160
Output current (%)

48V

[\
S

Output volta
—_ = N
S W
N\
\\

S W

0 40 80 120 160
Output current (%)

. CME350A
2.7 HFEEPRERFIE

Over voltage protection (OVP) characteristics

Conditions Vin: 115 VAC

Tout : 0 %
Ta: 25°C

'« OVP Point

Vout —
ov — |-
| 5V/DIV [ 20s/DIV
. OVPPoint-
‘ / :

Vout — =

ov —

| 10V/DIV [

20s/DIV

T << Rain 400k >

- OQVP Point
gt

Vout —

ov — |

[ 20vDIV___ | 20s/DIV

TDK-Lambda T-12



CME350A

8 WHEILE (AMEZ) Fk

Dynamic load response characteristics Conditions Vin: 115 VAC
Iout: 50 %<— 100 %
(tr = tf = 75us)
Ta: 25°C
Voo s 1.5 W f: 100};/1@2 Wan 1B M f: lkzgyé'
e ; L «~— Vout —
“‘ Im’ —— <— [Out — —-/—\—-/_—\—
<~ Jout:0% —
100mV/DIV 2ms/DIV 100mV/DIV 200 1 s/DIV
+1.02% -0.96% +1.05% -0.85%
24V
f=100Hz f=1kHz

<< Mainz 200k > << Mains 200k >>

— Vout —

SN

——f\f‘k—-ﬂr‘d\-

— Jout —

<~ Jout:0% —

.200mV/DIV 2ms/DIV 200mV/DIV 200 1 s/DIV
+0.63% -0.66% +0.55% -0.90%
48V
LoHEL f: 100&2 HEL] f: 11%%

— Vout —

«— Tout:0% —
500mV/DIV 2ms/DIV 500mV/DIV 200 u s/DIV
+0.73% -0.71% +0.71% -0.54%
TDK-Lambda T-13



2.9 AJEIT B CME350A

Response to brown out characteristics Conditions Ta: 25°C
Iout : Full load
W#fS=RFf  Interruption time
A HVEEIME F72L  Output voltage does not drop.
B: HJEEAAOVETIL ™ Output voltage drops until 0V,

12V
Vin : 115VAC Vin : 230VAC
A =14ms A =14ms

~— Vout —

- o - pr _ :
5V/DIV | 50ms/DIV 5V/DIV | 50ms/DIV
B =17ms B:19ms _ _
? V — Vol f— (—
S VR R
Vin —
5V/DIV | 50ms/DIV 5V/DIV | 200ms/DIV

TDK-Lambda T-14



2.10 A — DB (EAER) W CME350A

Inrush current waveform

12V

Conditions Vin: 115 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°

Taine I T T << Main3 200k >>

— Jin —

—— WA < vin —

20A/DIV__|_100ms/DIV 20A/DIV__ | 100ms/DIV

Conditions Vin: 230 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
Taire I L=
L e IE&NMMWMWW<—Im-q ) e AWM

—vin - AR

VUL
Lt ri'Ul.‘Hn‘llhr'mnnm

20A/DIV. [ 100ms/DIV 20A/DIV. [ 100ms/DIV

TDK-Lambda T-15



211 U — 7 B CME350A

Leakage current characteristics

Conditions Iout: 0%  -----

Full Load
Ta: 25°C
Equipment used : MODEL 228
(Simpson)
12V |
f: 50 Hz
0.30
é 0.20
g _,.y"":
= e R T ===
= R R R RS oo
&} _V
gb 0.10 /_‘4;_4_-/
E e
8 =
0.00
80 120 160 200 240 280
Input voltage (VAC)
f: 60 Hz
0.30
fé; 0.20 eI
= [ R N RN SR N o s
] P
o //
& 0.10 ==
S =
—
0.00
80 120 160 200 240 280
Input voltage (VAC)

TDK-Lambda T-16



2,13 HH U v TN, A XY CME350A

Output ripple and noise waveform Conditions Vin: 115 VAC
Iout : Full load
Ta: 25°C
12V |

50mV/DIV | 2ms/DIV

50mV/DIV | 2ms/DIV

48V |

N N\

200mV/DIV 2ms/DIV

TDK-Lambda T-17



2.14 EM 1 5k CME350A

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Iout : Fullload
Ta : 25°C
HEH b -

Conducted Emission

12V |
Phase : N
7 FCC Class B
. QP Limit
:f T
i: Hii==1a.
Point A E PreT FCC Class B
(195.0kHz) . - AV Limit
Ref. Limit |Measure .
Data| (dBuV) | (dBuV)
QP 63.8 59.9 2
AV 53.8 47.8 Y
Phase : L
“H1s FCC Class B
C QP Limit
60 ::’ I _—
* P
Point B E & * FCC Class B
(190.5kHz) i T *> AV Limit
Ref. Limit |Measure i I/
Data| (dBuV) | (dBuV) . I
QP | 640 | 580 » b
AV 53.3 44.9 o L

150k 300 400 500 800 1M 2u M 44 SM B & 10M 20M 30M

Frequency in Hz

EN55011-B,EN55022-BO [EFUEIZFCC class BO[RFE & [7] U
Limit of EN55011-B,EN55022-B are same as its FCC class B.

TDK-Lambda T-18



2.14 EM T ¥

Electro-Magnetic Interference characteristics

ME Vi1 B
Conducted Emission

24V |
Point A
(190.5kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 64.0 56.7
AV 54.2 42.6
Point B
(194.0kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 63.9 59.2
AV 54.0 47.5

CME350A

Vin : 230 VAC
Iout : Full load
Ta : 25°C

Conditions

Phase : N

Level in BV

T

>

FCC Class B
QP Limit

[ 4

7

ARP

=

= I I

I O O O T |

300 400 SO0

800 1M

FCC Class B
AV Limit

2 n
Frequency in Hz

M osu 6 8 10M 20m 3oM

Phase : L

Level in dBpV

vo)

.

FCC Class B
QP Limit

P

4

/

V'S

ST

@
24

300 400 SO0

800 1M

FCC Class B
AV Limit

2n 3u
Frequency in Hz

4 SH 6 8 10M 201 30M

EN55011-B,EN55022-BO [RFEIZFCC class BORFUE & [7] U
Limit of EN55011-B,EN55022-B are same as its FCC class B.

TDK-Lambda

T-19



2.14 EM 1 5k CME350A

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Iout : Fullload
Ta : 25°C
HEH b -

Conducted Emission

48V |
Phase : N
L FCC Class B
-t A QP Limit
&0 ": @ I
b
g S iiE=S ! ]
Point A I & " FCC Class B
(195.0kHz) I il AV Limit
Ref. Limit [Measure .
Data| (dBuV) | (dBuV) N
QP | 638 | 56.0 =
AV | 539 | 464 AE
Phase : L
Bl FCC Class B
"1 B QP Limit
o :X IF_r Jas2B QP limiL <
2 iy
) I \ |
- . It FCC Class B
Point B I * & AV Limit
(198.5kHz) Pl .
Ref. Limit |Measure N
Data| (dBuV) | (dBuV) % -
QP | 63.7 | 587 L
AV | 539 | 462 ot

EN55011-B,EN55022-BO [RFEIZFCC class BORFUE & [7] U
Limit of EN55011-B,EN55022-B are same as its FCC class B.

TDK-Lambda T-20



2.14 EM T #

CME350A

Electro-Magnetic Interference characteristics Conditions  Vin 230 VAC
Io Full load
Ta 25 C
mva¥=i
MEE BRI
Radiated Emission
12V HORIZONTAL VERTICAL
Level (dBuVim) CISPR 22-EN55022-CNS13438.VCCI Class A Level (dBuVim) CISPR 22-EN55022-CNS13438-VCCI Class A
80 80
70+ 70+
601 | 60
_ QP A “ QP
50 50
40~ pmme 40+
f \Wﬂ L /,_.—'-—"""""_' )
- M/ W e %
20 20
10-] 10
- — I T e T e e e — . - - T T T T T T T T 1
30.00 100.00 200.00 300.00 400.00 500.00 600.00 700.00 800.00 900.00 1000.00 50.00 100.00 200.00 300.00 400.00 500.00 600.00 700.00 800.00 900.00 1000.00
(MHz) (MHz)
24V HORIZONTAL VERTICAL
Level (dBuVim) CISPR 22-EN55022-CNS13438-VCCI Class A Level (dBuV/m) CISPR 22-EN55022-CNS13438-VCCI Class A
10 Ly
*_ QP o 4__ QP
40+ 40+
301 30
201 201
104 104
0 1 1 0 T !
30.00 100. 00 1000. 00 30, 00 100, 00 1000. 00
(MHz) (MHz)
48V HORIZONTAL VERTICAL
Level (dBuV/m) CISPR 22-ENS5022-CNS13438-VCCI Class A Level (dBuVim) CISPR 22-EN55022-CNS13438-VCCI Class A
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EN55011-ADBRFUEIXEN55022-A D RFE & [7] U
Limit of EN55011-A,EN55022-A are same as its VCCI class A.
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Indication is peak values.
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