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1.

CUS200LJ

Wl ik Evaluation Method
1.1 HI5E[F#  Circuit used for determination

HI5E [F[#% 1 Circuit 1 used for determination
ﬁﬂ%’ﬁ Steady state data

BERYUZ MFE  Warm up voltage drift characteristics

. Hjjj{%?vﬁqf'aﬁ#%’ﬁ Hold up time characteristics

- OB EAYSEFE  Output rise characteristics

. H:'.j]:‘ZB -be U4%FME  Output fall characteristics
'EE',;ﬁf, FHFME Over current protection (OCP) characteristics
1BE :I:{% E55ME Over voltage protection (OVP) characteristics

. )\jj SEEHE4FE Response to brown out characteristics

- NJERER,  Input current waveform

Digital power meter

AC Power
supply

Loa%

Shunt res.

Current probe

Controlled temp. chamber

{72 [ #%2 Circuit 2 used for determination
BENES (Af2%) %t Dynamic load response characteristics

Digital power meter

Dynamic dummy
| load

ant

AC Power
supply

Shunt res.

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

TDK-Lambda 4/28



CUS200LJ

5% 8] 243 Circuit 3 used for determination
AN —UER (RANER) M Inrush current waveform

Digital power meter

B e M

Slide Reg.

Dynamic
dip
simulator

hunt res.
Current probe Shunt res

HI5E [ #%4 Circuit 4 used for determination
- =5 EmbFME  Leakage current characteristics

Digital power meter

Isolation

trans  Slide Reg. I \
oy g 1 Load
AC Power gg 1 P.S.
supply
|
o5 J 1
Q v o W\/ o

Shunt res.

Leakage
current
meter
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CUS200LJ

HIZE [l #5 Circuit 5 used for determination
AUy T, J A XEHF  Output ripple and noise waveform

Digital power meter

Oscilloscope
Bandwith : 20MHz

Coaxial cable
1.5m 50Q

AC Power
supply
Load

:50Q
C1: 0.1uF Film cap.

C2 : 100uF Elect cap.

C3 : 4700pF Ceramic cap.

1R 3E ##% 5l Configuration used for determination
- EMIF#%  Electro-Magnetic Interference characteristics
(@) MiEim 7B (FE /1 2

Conducted Emission

PSS () o
D.U.T (Earthed) 70 ?Ejffkﬂmﬁ
Aluminum plate (Veri'ltical ;?mnd
EYNE==N 1K 453
TI\%\I%S@%%%]I? D=80cm D= 400m reference plane

EMI Test receiver ~ /
spectrum analyzer \

¢ EEr—T = H=80cm
Power cable Stand
p
@ f L |
O Ny
B 7J<¥j<ﬂﬂrﬁ AC Power supply
3 Farth Horizontal ground plane

(b) MEF R IARIE (U A 2

Radlated Emission

D=m A (Bt
D.U.T (Earthed) 7 v IR
Aluminum plate
EMI Test receiver 7/
spectrum analyzer / o
pre amp. [ W — 7
\ 7> 7 7 Power cable
Antenna .
R—=>F—7 ) H H=80cm
Turn table Stand
! (e |
O NJ1&EH
KSR HTHI
] %f@ﬁ Horizontal ground plane AC Power supply
Eart|
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1.2 ffHME#Es  List of equipment used

CUS200LJ

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM2054
2 | DIGITAL MULTIMETER AGILENT 34405A/34410A
3 | DIGITAL POWER METER YOKOGAWA ELECT. WT110/ WT210
4 | CURRENT PROBE YOKOGAWA ELECT. 701930/ 701933
5 | DYNAMIC DUMMY LOAD CHROMA 63640
6 | DUMMY LOAD CHROMA 63640
7 | ISOLATION TRANS TOUZHONG BJZ-3KVA
8 | CVCF KIKUSUI PCR2000LE
9 [ CVCF CHROMA 61605
10 | LEAKAGE CURRENT METER SIMPSON 228
11 [ CONTROLLED TEMP. CHAMBER ESPEC SU-661 / SH-661
12 | EMI TEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI-03
13 | PRE AMP. AGILENT 8447D
14 | AMN SCHWARZBECK NNLKS8121
15 | ANTENNA SCHWARZBECK VULB9168
16 | HARMONIC / FLICKER ANALYZER SCHAFFNER CCN100-1

1.3 F1AM & fuf 2544 Load conditions

*ANNBEESISVACUL T OGS, TRt BV NT 4 v —7 4 ¥ 7 HIBLET T,
Output derating is needed when input voltage is less than 115VAC.

Output voltage : 5V, 12V, 24V,

Vin Iout: Full load 5V 12V 24V
85VAC 80% 24.00A | 10.00A | 5.04A
115-265VAC 100% 30.00A | 12.50A | 6.30A
TDK-Lambda
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CUS200LJ
2./ — &

2.1 #RE I Steady state data
() N7 - &afy - BELE / HOEEF - EREE

Characteristics

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

S5V

| 1. Regulation - line and load

Condition Ta :

Iout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 5.007V [ 5.008V | 5.007V | 5.006V 2mV 0.040%
50% 5.008V | 5.009V | 5.010V | 5.009V 2mV 0.040%

Full load | 5.008V | 5.010V | 5.011V | 5.010V ImV 1| 0.020%

Load ImV 2mV 4mV 4mV
regulation | 0.020% | 0.040% | 0.080% [ 0.080%
2. Temperature drift Conditions Vin :
Tout :
Ta -25°C +25°C +45°C | temperature stability
Vout 4974V | 5.010V | 5.009V 36mV | 0.720%

Start up voltage (Vin)

T3VAC

Drop out voltage (Vin)

63VAC

12V | 1. Regulation - line and load

3. Start up voltage and Drop out voltage

Conditions Ta :
Tout :

Condition Ta :

Iout\ Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 12.023V | 12.024V | 12.025V | 12.025V 2mV 0.017%
50% 12.022V | 12.024V | 12.024V | 12.024V 2mV 0.017%
Full load | 12.022V | 12.024V | 12.023V | 12.024V ImV x1| 0.008%
Load ImV OmV 2mV ImV
regulation | 0.008% | 0.000% | 0.017% | 0.008%
2. Temperature drift Conditions Vin :
Iout :
Ta -25°C +25°C +45°C | temperature stability
Vout 11.968V | 12.024V | 12.029V | 6ImV | 0.508%

3. Start up voltage and Drop out voltage

Conditions Ta :
Tout :

Start up voltage (Vin)

T4VAC

Drop out voltage (Vin)

64VAC

24V | 1. Regulation - line and load

Condition Ta :

Iout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 24.030V [ 24.029V | 24.029V | 24.029V ImV 0.004%
50% 24.026V | 24.027V | 24.028V | 24.028V 2mV 0.008%
Full load | 24.024V | 24.025V | 24.026V | 24.026V ImV 1| 0.004%
Load 6mV 4mV 3mV 3mV
regulation | 0.025% | 0.017% [ 0.013% | 0.013%
2. Temperature drift Conditions Vin :
Tout :
Ta -25C +25°C +45°C | temperature stability
Vout 23.938V | 24.025V | 24.026V | 88mV | 0.367%

Start up voltage (Vin)

T3VAC

Drop out voltage (Vin)

63VAC

3. Start up voltage and Drop out voltage

%1 Line regulation : 115VAC - 265VAC

TDK-Lambda

Conditions Ta :
Tout :

25 °C

115 VAC
Full load

25 °C
100%

25 °C

115 VAC
Full load

25 °C
100%

25 °C

115 VAC
Full load

25 °C
100%
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CUS200LJ
)V vy 7S/ A R EESNSIEE

Ripple noise voltage vs. Input voltage Conditions  Iout : Full load
Ta: 25°C -----
25°C e
45C —

120

100

...........................
P

]
e}

[*))
[e)

N
(e}

[\
[e)

Ripple noise voltage (mV)

==

50 100 150 200 250
Input voltage (VAC)

12V

120

100

0
(e

(o))
(=)

N

(el
\
\

Ripple noise voltage (mV)
[y}
e}

(=]

50 100 150 200 250
Input voltage (VAC)

24V

W
S
S

[\
S
S

—
S
S

Ripple noise voltage (mV)

==

50 100 150 200 250
Input voltage (VAC)
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CUS200LJ

(3) Zh& - NRIHNDER

Efficiency and Power factor vs. Output current Conditions Vin : 85VAC —-—
115VAC ----
230VAC ——
265VAC — —-

Ta: 25 C
5V |
90 1.0 S N —
09 p-=e=iil —
S 508 [ %’ -
> 3] p
Q « 0.7 7
g 70 5 /
;g % 0.6 / 7
3 60 =05 /
04 |7
50 0.3
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Output current (%) Output current (%)
| 12v |
90 g —— e 1.0 e R PO
{;:,;’-;-_;- 09 .'/,’——— I
Z57 . 7 =
< 80 pL = . -
> 7 20.8 =
> VA 2 /
g 7 0.7 7
570 5 /
3 2 0.6 7
= £
= 60 0.5 |ty
04 (7
50 0.3
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Output current (%) Output current (%)
| 24V |
20 == 1.0 DR EE
PSR 09 et —
@ 80 ,‘/’/A . // /” —_—
< / go8 ek
5 A €0.7 -
70 206 '/
Q . 7
= S
5 0 "0s /,
0.4 !
50 0.3
0 20 40 60 80 100 120 0O 20 40 60 80 100 120
Output current (%) Output current (%)
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(4) NJIE IRt TR

Input power vs. Output current

240

CUS200LJ

Conditions Vin : 85 VAC ----
115 VAC -
230 VAC —
265 VAC ——
Ta: 25 C

— N
o S
S S

Input power

3
Vin Tout : 0% 5 120
85VAC 6.68W 2 %0
115VAC 6.62W Ei ~
o
230VAC 5.76W £ 40 7
265VAC 871W
0
0 20 40 60 80 100
Output current (%)
12V
240
200
= 160 —
Vin Input power bt "_//
Tout : 0% § 120 /.""
85VAC 221W 2, %0 =7
115VAC 1.98W E o
o
230VAC 2.68W = 40 el
265VAC 3.10W
0
0 20 40 60 80 100
Output current (%)
24V
240
200
= 160
. Input power =
Vin Tout : 0% % 120
85VAC 2.52W 5 <
115VAC 2.36W 2.
230VAC 2.88W = 40
265VAC 3.35W
0
0 20 40 60 80 100
Output current (%)
TDK-Lambda 11/28




CUS200LJ
(5) Ny B iR S E R

Input current vs. Output current Conditions Vin: 85 VAC ----
115 VAC  -----
230 VAC ——
265 VAC ——
Ta: 25 °C
2.4
2.0
<16 - -
. Input current = P
Vin Tout : 0% 2 1.2 T
85VAC 0.11A Gt 08 SR
115VAC 0.11A z e ===
230VAC 0.11A =0.4 e S o
265VAC 0.13A 00 ==
0 20 40 60 80 100
Output current (%)
12V
2.4
2.0
<16 : -~
Vin Input current g PR
Iout : 0% £1.2 AR
85VAC 0.06A 3 03 PRI Sy
115VAC 0.07A =Y P ——
o T =
230VAC 0.09A Fo4 Pl B
265VAC 0.10A ///
0.0
0 20 40 60 80 100
Output current (%)
24V
2.4
2.0
<16 = p
. Input current = P
Vin Tout : 0% Qg) 1.2 R
85VAC 0.07A 208 PR
115VAC 0.07A 2 PR L
230VAC 0.09A S04 o I ===
265VAC 0.10A /4///
0.0
0 20 40 60 80 100
Output current (%)
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22 F Y 7 MRFE
Warm up voltage drift characteristics

12V

24V

0.40

o
)
S

o
[\
(=)

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

-0.40

<
~
S

o
)
S

o
[\®}
(e}

Output voltage drift (%)
(]
()
()

-0.40

<
~
S

o
)
S

Output voltage drift (%)
S o
[y} ()
e} S

-0.40

CUS200LJ

Conditions Vin: 115 VAC
Iout: Full load
Ta: 25 °C

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

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

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

TDK-Lambda 13/28



2.3 M PR FFIRE R

Hold up time characteristics

12V

24V

Conditions
1000
£
£ 100 N
=
=
S
as —
10
0 20 40 60 80 100
Output current (%)
1000
£
£ 100 N
+ S
o
5
=
S —
an) P~
10
50 100
Output current (%)
1000
£
o
£ 100 N
=
=
S
an
10
50 100
Output current (%)

TDK-Lambda

Vin :

Ta:

CUS200LJ

115 VAC ——

230 VAC

25

T
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85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)

25 C
Tout:Full load

CUS200LJ

Vin :
Ta:

I |

DCB

Conditions

Tout:Full load
qj
I

A

|
me‘ M
i

Iout:Full load
|
|
|
200ms/DIV

|
200ms/DIV

|
200ms/DIV

f“

UJJ

|
2V/DIV

m
U‘J{} |
5V/DIV

i

|

15/28

10V/DIV

~— Vout —

\w ~— Vin —
|

~— Vout —

| Vin —

~— Vout —

Vin —

Iout : 0%

Output rise characteristics

S5V

2.4 WA H EA 0

|
J‘f
Tout : 0%
i
‘u
Tout : 0%
|
|

|
f
FJ\
200ms/DIV
|
|
\/
200ms/DIV

W
|
|
m
i
|
DCB
7
W
i

= -\ | = =

M
2V/DIV
12V

L

|
5V/DIV

|

\

M

24V
— Ml

TDK-Lambda
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2.5 WL H TA 0 Kb CUS200LJ

Output fall characteristics Conditions Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)

Ta: 25°C
5V | Tout : 0% Tout:Full load
ABCD BCD A
|l
| < Vout —

- <~ Vin — A\\ 7
\/
2V/DIV | 2s/DIV 2V/DIV |  20ms/DIV
| 12V | Tout : 0% Tout:Full load
ABCD BCD A
| ~— Vout — | I
- ~ oV —
-
m \\/
5V/DIV | 5s/DIV 5V/DIV. | 20ms/DIV
| 24v | Tout : 0% Tout:Full load
ABCD BCD A

- <—Vin—>/\\/‘\{
VY,

10V/DIV | 5s/DIV 10V/DIV | 20ms/DIV

TDK-Lambda 16/28



CUS200LJ

2.6 WEFORAE R
Over current protection (OCP) characteristics Conditions  Vin: 115 VAC
Ta: 25C ---
25°C -
45 C

Output voltage (V)
N
e

0 50 100 150 200 250
Output current (%)

12V

—_
(V)]

—_

2.5

—_
(=)

Output voltage (V)
-
()]

5
2.5 =
/
0
0 50 100 150 200 250
Output current (%)
24V
30
25
— b
Z 20 3
~ “
5y '\
2 15 &
° ;
Z10 =7
= el
@)
5 ot
/
0
0 50 100 150 200 250

Output current (%)
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2.7 M ORE R

Over voltage protection (OVP) characteristics

/OVP Point
Vout — [ Me————nms
oV — k
2V/DIV | 1s/DIV
12V
/OVP Point
E\
wo|
5V/DIV | 1s/DIV
24V
/OVP Point
Vout — e
ov —

10V/DIV | 1s/DIV

TDK-Lambda

CUS200LJ

Conditions Vin: 115 VAC
Iout: 0%
Ta: 25 °C
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CUS200LJ
2.8 WP (A Fetk

Dynamic load response characteristics Conditions Vin: 115 VAC
Iout: 50 %<— 100 %
(tr = tf = 75us)
Ta: 257C

f=100Hz f=1kHz

S SR <\ QUL - P, L

—
I e SR e 1 Y 2 N
<~ Tout:0% —
200mV/DIV 2ms/DIV 200mV/DIV 200us/DIV
+1.28% -1.44% +1.28% -1.44%
12V
f=100Hz f=1kHz

""‘\"'""""—""'"'\F"-"'“"’-" <~ Vout — WWMWMMWMMW

frm— T < ouwt — /T /S N\

<~ Jout:0% —

200mV/DIV 2ms/DIV 200mV/DIV 200us/DIV
+0.53% -0.60% +0.47% -0.67%
24V
f=100Hz f=1kHz

e e — R ———— < \] QUi = [, o m————n, oo

~ Jout —
<~ JTout:0% —

200mV/DIV 2ms/DIV 200mV/DIV 200us/DIV
+0.27% -0.30% +0.23% -0.30%
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CUS200LJ
2.9 NJ1E B s

Response to brown out characteristics Conditions Ta: 25 °C
Iout : Full load
BE{ 5] Interruption time
A: BT T % L Output voltage does not drop.
B: B EEDML T A0V E Ty Output voltage drop down not reaching 0V.
C: H/TEEAOV E TIKT  Output voltage drops until OV.

Vin: 115VAC Vin : 230VAC
A =22ms, B=32ms, C =45ms A =22ms, B=30ms, C =45ms
C C
l.«l .__—l ~— Vout — l‘-l .-—l
| Vo
|| v |
IFE: vin ~ |
2V/DIV. | 100ms/DIV 2V/DIV. | 100ms/DIV
Vin : 115VAC Vin : 230VAC
A =25ms, B=36ms, C =48ms A =24ms, B =35ms, C =48ms
I S T
(- (-
‘ - oV - —
I ( FM | ﬂ‘p f I . VAMMAARMAARARY  ihtd LA /rﬁ m
R
5V/DIV | 100ms/DIV 5V/DIV | 100ms/DIV
24V
Vin : 115VAC Vin : 230VAC
A =24ms, B=35ms, C =48ms A =25ms, B=35ms, C =47ms
I T Ve - il §
\g /’ ou Y /
—— - oV — —
T T | T e
L e
10V/DIV [ 100ms/DIV 10V/DIV | 100ms/DIV
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CUS200LJ

210 N1 — v EiR (RABRR WK
Inrush current waveform

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
b =0° b =90°
iitiinitiis it < lin =
< Vin —
SA/DIV__ [ 200ms/DIV 20A/DIV__ | 200ms/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°
— Iin —
=~z———~mm:,---.;‘,«'.ir::.:.:::..f;:;:::.c_r'\.':ri!t!l.-l'r'i_l'].f..f':!'tlji'_'-i.-l.fi.fj.f:.fi'!il_lii:i,ij.fl.l:.f;'!l'li‘?lfi'fj.r:.flr.fili!lgli'i.rj.r",li!'lL s A ARV
< Vin —
SA/DIV__ [ 200ms/DIV 20A/DIV__ | 200ms/DIV

TDK-Lambda 21/28



2.11 B sy

CUS200LJ

Input current harmonics Conditions Iout : Full load
Ta: 25 °C
I 5V |
N
S
1,000 N TEC61000-3-2 Limit (class A)—
<
|
£ 0.100
G
Q
.g 0.010
§ ' —
T i
0.001 | N |
1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39
Harmonic number
10.000 Vin: 230 VAC
= 1.000 \‘\ IEC61000-3-2 Limit (class A)=
=
B
Q
‘g
]
£ 0.010 E EEE=E== = =E =
= EEEEEE=EEEE
o= i P B B .
E B EEEN
0001 EENNNE

1 3 5 7 9 1113 1517 19 21 23 25 27 29 31 33 35 37 39

Harmonic number

2.12 NI EREIE
Input current waveform

SV |

Vin: 115 VAC

Conditions Iout : Full load

Ta: 25 C

Vin: 230 VAC

| 1IN M WMWWM M

e S Y
2 VA VR AN

/\/

5A/DIV 5ms/DIV

2A/DIV

Sms/DIV

TDK-Lambda
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CUS200LJ

2.13 Y — 7 Eiiftk
Leakage current characteristics

Conditions Iout: 0%  -----

Full Load
Ta: 25 °C
Equipment used : MODEL 228
(Simpson)
5v. |
f: 50 Hz
0.50
0.40
= 0.30 TeentS
o N s y
= [ A R A R oo
o 0.20 e
an /
© 0.10 [e="
—
0.00
80 120 160 200 240 280
Input voltage (VAC)
f: 60 Hz
0.50
040
é/ 0.30 e y/
= Y =
= e
5 0,20 pe =
% //
4 0.10
0.00
80 120 160 200 240 280
Input voltage (VAC)
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CUS200LJ
2.14 0 v 7w, 4 XY

Output ripple and noise waveform Conditions Vin: 115 VAC
Iout : Full load
Ta: 25 °C
5V |

/\N

50mV/DIV | 2us/DIV

12V ]
20mV/DIV | 2us/DIV
24V |

/\//’“‘*\\W//“‘

20mV/DIV 2us/DIV
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2.15 EM I ##%

Electro-Magnetic Interference characteristics

HE 5 T A FE

Conducted Emission

S5V

Ref.

Data

Point A
(150kHz)

Level

Limit
(dBuV)

QP

66.0

AV

56.0

Ref.

Data

Point B
(150kHz)

Level

Limit

(dBuV)

QP

66.0

AV

56.0

[dB(uV)]
907 -

[dB(uV)]
907 -

ENS55011-B,EN55032-BD [ 54 (4 FCC class BO fRFHiE & [7] U
Limit of EN55011-B,EN55032-B are same as its FCC class B.

TDK-Lambda

1) RN

70t/

CUS200LJ
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Electro-Magnetic Interference characteristics
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Limit of EN55011-B,EN55032-B are same as its FCC class B.
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2.15 EM I 5k
Electro-Magnetic Interference characteristics
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ENS55011-B,EN55032-BD [ 54 (4 FCC class BO fRFHiE & [7] U
Limit of EN55011-B,EN55032-B are same as its FCC class B.

TDK-Lambda
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2.15 EM I H§fk

Electro-Magnetic Interference characteristics

CUS200LJ
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Limit of EN55011-B are same as its EN55032-B.
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Indication is peak values.
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