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BIE F i Evaluation Method CUS90E

1.1 HIEREE Circuit used for determination

HIZEF#1 Circuit 1 used for determination

« WRRIE Steady state data
« 28 E L P R Over current protection (OCP) characteristics
< R R R Over voltage protection (OVP) characteristics
< I B Y Rk Output rise characteristics
< WMNSEH A0 Retk Output fall characteristics
o I PRFFIRE ] R Hold up time characteristics
Digital power
— DC +V
swi1
DC POWER
SUPPLY P.S. © #\Load
DC AV Wy
Shunt Res.
Controlled Temp. Chamber
HEE 2 Circuit 2 used for determination
- HEINE (BRRZE) Rtk Dynamic load response characteristics
Digital power meter
A |
—e/ AW - DC +V
swi | | Dynamic dummy
: | load
DC POWER -~ Load |1
SUPPLY I \Y% : P.S. V(& T 2 < -
[ —— v
DC V¢
Shunt Res.
Output current waveform
T 100%
Y 95%
| |
—fr - F\-- 55%
! 1 50%
U F Min
tr tf
HEE#E3 Circuit 3 used for determination
« AN Y — R (FENE) BE Inrush current waveform
Digital power meter
[}
+V
DC POWER ¢y —~ Dynamic
SUPPLY I_D . Dlp \Y% g Load
Simulator
u -V M
Current probe Shunt Res.
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HIZEF] ¥4 Circuit 4 used for determination
Y T A R

CUS90E

Output ripple and noise waveform

1.5m 5062 Cahle

DC POWER
SUPPLY

Oscilloscape
Bandenadth : 100MHE

R 505

C1 :0.1uF Film Cap.
C2: 100hF Elect Cap.

C3 4700pF Ceramic Cap.

HIZEEI5 Circuit 5 used for determination

< U — 7 iR Leakage current characteristics
Digital power meter
—ac  AC V9
AC POWER
Leakage V =
SUPPLY §|§ current — ?g\Load
Isolation Trans meter
—& AC AC Vg M\
1 Shunt Res.
HEHERR  Configuration used for determination
- EM I ##k Electro-Magnetic Interference characteristics
(@) MEEin T-EBIE UfE /A X) Conducted Emission
R
PEARRS (k) . EEEEKHE
TR (2m X 2m)
o Vertical Ground
PRE{DL PR [ /I D=40cm Reference Plane
EMI Test Receiver AMN 500/50uH N /7
Spectrum Analyzer
Y wEy—on | B H=80cm
Power Cable Stand
T I 1 [‘
7 ;7 S O A Sy
et AR R M i

(b) MEF B GREE (H / A X) Radiated Emission
D=3m

HBEREE 2 (Hath) .
TV I

EMI Test Receiver ﬁ
Spectrum Analyzer ~
Pre Amp.

75y ERT T
\ Antenna  Power Cable R
=] —
BT =T ) Stand H=80cm
* {e F——
77} O AN
B AR Hi ifi
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1.2 fEAAIERSS  List of equipment used

CUS90E

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS 540A
2 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL1720E
3 | DIGITAL MULTIMETER FLUKE 45
4 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
5 | CURRENT PROBE TEKTRONIX 63202
6 | DC AMPERE METER TEKTRONIX P5100
7 | DYNAMIC DUMMY LOAD CHROMA 63030
8 | CVCF KIKUSUI PCR2000L
9 | CONTROLLED TEMP. CHAMBER TABAI-ESPEC 63203
10 | LEAKAGE CURRENT METER SIMPSON 228
11 | EMI TEST RECEIVER ROHDE & SCHWARZ ESCI-03
12 | LISN ROHDE & SCHWARZ ENV216
13 | BICONICAL ANTENNA EMCO 63208
TDK-Lambda T-3



2. BT —4%
2.1 HiFeE

Characteristics

Steady state data

(1) AT - At - EEAE), S - KL
Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

CUS90E

| 5V | 1. Regulation - line and load Condition Ta:
lout\Vin | 85VDC [ 110vDC | 220VDC | 300vVDC line regulation
0% 5.001V | 5.001V | 5.001V | 5.001V omV 0.000%
50% 5.001V | 5.001V | 5.001V | 5.001V omvV 0.000%
100% 4999V | 4.999V | 4.999V [ 4.999VvV omV 0.000%
load 2mvV 2mvV 2mvV 2mV
regulation| 0.040% | 0.040% [ 0.040% | 0.040%
2. Temperature drift Conditions  Vin
lout
Ta -50C +25°C +70°C | temperature stability
Vout 4,965V | 4.999v [ 4.995v | 34mVv | 0.680%
3. Start up voltage and Drop out voltage Conditions Ta:
lout
Start up voltage (Vin) |64.9VDC
Drop out voltage (Vin) [ 51.0VDC
[ 12V | 1. Regulation - line and load Condition Ta:
lout\Vin | 85vDC [ 110vDC | 220vDC | 300vDC line regulation
0% 12.053V | 12.053V | 12.053V | 12.053V omvV 0.000%
50% 12.040V | 12.040V | 12.040V | 12.040V omV 0.000%
100% 12.027V | 12.028V | 12.028V | 12.028V 1mV 0.008%
load 26mV 25mV 25mV 25mV
regulation| 0.217% | 0.208% | 0.208% | 0.208%
2. Temperature drift Conditions  Vin
lout
Ta -50°C +25°C +70°C | temperature stability
Vout 11.984V | 12.028V [ 12.010V | 44mV | 0.367%
3. Start up voltage and Drop out voltage Conditions Ta:
lout
Start up voltage (Vin) |65.8VDC
Drop out voltage (Vin) | 52.0VDC
24\ 1. Regulation - line and load Condition Ta:
lout\Vin | 85VvDC [ 110vDC | 220VDC | 300VDC line regulation
0% 23.988V | 23.990V [ 23.990V | 23.990V 2mV 0.008%
50% 23.991V | 23.991V [ 23.991V | 23.991V omvV 0.000%
100% 23.989V | 23.989V [ 23.989V | 23.989V omvV 0.000%
load 3mV 2mV 2mV 2mV
regulation| 0.013% | 0.008% | 0.008% | 0.008%
2. Temperature drift Conditions  Vin
lout
Ta -50°C +25°C +70°C | temperature stability
Vout 23.919V | 23.989V | 23.951V | 70mV | 0.292%
3. Start up voltage and Drop out voltage Conditions  Ta:
lout

Start up voltage (Vin) | 65.9VDC
Drop out voltage (Vin) | 51.0VDC
TDK-Lambda

25C

: 110 vDC
: 100 %

25C
: 100 %

25C

: 110 vDC
: 100 %

25C
: 100 %

25C

: 110 vDC
: 100 %

25C
: 100 %
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(2) #h=x )RR

CUS90E

Efficiency vs. Output current Conditions Vin : 85VDC ------
: 110 vVDC ——-—
: 220 VDC ——
: 300 VDC ———-
Ta : 25°C
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CUS90E
(3) AJJFEHLRS it

Input current vs. Output current Conditions Vin : 83 VDC ------
110 vDC —--—-—
: 220 vDC ——
: 300 vDC ———-
Ta : 25°C
5V |
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(4) ANJIET % )8
Input power vs. Output current
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Conditions Vin:

Ta:

CUS90E

85 VvDC ----
110 vDC —-—-
220 vVDC ——
300 VDC ——-

25 C
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2.2 1 FEVTIRERFE

Over current protection (OCP) characteristics

2.3 1 EORERE
Over voltage protection (OVP) characteristics

CUS90E

Conditions Vin: 85VDC ------ Conditions Vin: 110 VDC
110 vbC ------- lout: 0%
220 vDC Ta: 25°C
300 vDC ———-
Ta: 25°C
6 -
OVP Point
5 — —
S4 ,/ Vout —
S //
©
=3 oV —
o
S yd
g2 -
S . ) yd
d
0
0 30 60 90 120 150 2VIDIV | 1s/DIV
Output current (%)
12V
e / OVP Point
10 // e
58 Vout —
S
= / oV —~
S /
24 /
E /
2 /
0
0 30 60 9 120 150 SVIDIV [ 500ms/DIV
Output current (%)
24\
28
OVP Point
24 // N
520 / ( Vout —
2 /
5 pd oV —
g2 /,
=X //
>
o . s
’ 0 30 60 90 120 150 10V/IDIV [ 500ms/DIV
Output current (%)
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2.4 52 H BN Y Ry

CUS90E

Output rise characteristics Conditions  Vin: 85 VDC (A)
110 VDC (B)
220 VDC (C)
300 VDC (D)
Ta: 25 C
5V | lout : 0% lout : 100%
DC B A DC B A
Ll — Vout — 1|
— QV —
<~ Vin —
2V/DIV | 200ms/DIV 2V/DIV |  200ms/DIV
12V | lout : 0% lout : 100%
DCB A DCB A
<~ Vin —
5V/DIV | 200ms/DIV 5V/DIV | 200ms/DIV
24V | lout : 0% lout : 100%
DC B A DC B! A
l l | — Vout — | |}
( — oV — (
<~ Vin —
10V/DIV | 200ms/DIV 10v/DIV | 200ms/DIV
TDK-Lambda T-9




2.5 SBT3 0 Rk
Output fall characteristics

CUS90E

Conditions  Vin: 85 VDC (A)

110 VDC (B)
220 VDC (C)
300 VDC (D)
Ta: 25°C
oV lout : 0% lout : 100%
AB é IM:) 25/ div Main : 6 ?X D 50ms/dv
| <~ Vout — Eiﬁ
— 0oV — &
<~ Vin — \
\‘x
2V/DIV 2s/DIV 2V/DIV 50ms/DIV
| 12V lout : 0% lout : 100%
ABCD ABCD
\ \
e ] — OV — ‘
<~ Vin —
5V/IDIV | 2s/DIV 5V/IDIV. |  50ms/DIV
| 24V lout : 0% lout : 100%
ABOD ABCD
.‘2 — Vout —
<~ Vin —
10V/IDIV | 2s/DIV 10V/DIV | 50ms/DIV
TDK-Lambda T-10




2.6 I PRFF R R
Hold up time characteristics

CUS90E
Conditions Vin : 110 VDC ------

220 vDC ——
Ta : 25°C
5V |
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2.7 WWIE (AR Rk CUSS0E

Dynamic load response characteristics Conditions  Vin: 110 VDC
lout: 50 %<— 100 %
(tr = tf = 50us)

Ta: 25°C

| 5V | f = 100Hz f = 1kHz

—'——'—e vout | R oo

: TN i
< lout:0% —
200mV/DIV 2ms/DIV 200mV/DIV 200 . s/IDIV
+1.42% -1.94% +2.74% -2.98%
| 12V | f = 100Hz f = 1kHz

— Jlout — o VR
<~ lout:0% — i —
200mV/DIV 2ms/DIV 200mV/DIV 200 1 s/IDIV
+0.58% -0.66% +0.95% -0.92%
| 24v | f = 100Hz f= 1kHz
M_#_
— Jout — S "
<~ lout:0% —
200mV/DIV 2ms/DIV 200mVv/DIV 200 . s/DIV
+0.29% -0.37% +0.37% -0.34%

TDK-Lambda



2.8 ANJyEIEB#HT R

Response to brown out characteristics Conditions
5V |
A B
/
A=194ms
B=195ms \
C=206ms
2VIDIV 100ms/DIV
12V |
A E
-
A =198ms /
B = 199ms /
5VIDIV | 100ms/DIV
24V |
A B C
/
A=175ms
B=176ms
C=199ms
10V/DIV 100ms/DIV
TDK-Lambda

Vin : 110 vVDC

lout : 1
Ta

— Vout

— oV

— Vin

<~ Vout

— oV

<~ Vin

<~ Vout

— oV

— Vin

CUS90E

00 %

. 25°C

T-13



CUS90E

2.8 ANJyEIEB#HT R

Response to brown out characteristics Conditions Vin : 220 VDC
lout : 100 %
Ta : 25°C
[ 5V
A B C
| / — Vout
A=194ms
B=195ms
— oV
C=206ms
<~ Vin
2VIDIV | 100ms/DIV
[ 12V
A B C
| / <— Vout
A =193ms
B =194ms
— oV
C =199ms
ANl | | | 1< Vin
| 5VIDIV | 100ms/DIV
[ 24V
A B C
| / — Vout
A =176ms
B=177ms
— 0V
C =201ms
<~ Vin
10V/DIV | 100ms/DIV

TDK-Lambda
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s o CUS90E
2.9 A — R (BAER) HE
Inrush current waveform

12V
Conditions  Vin: 110 VDC
lout: 100 %
Ta: 25°C
L < lin
<—Vin
10A/DIV | 100ms/DIV
Conditions  Vin: 220 VDC
lout : 100 %
Ta: 25°C
< lin
|
__—v-"'\h"'"" O s
R _ vin
10A/DIV | 100ms/DIV

TDK-Lambda T-15



2.10 AV v T, A4 XIE

CUS90E

Output ripple and noise waveform Conditions Vin : 110 VDC
Ta: 25 C
| 5V Tout : 0% Tout : 100%
20mV/DIV | 2ms/DIV 50mV/DIV 5us/DIV
| 12V Tout : 0% Tout : 100%
20mV/DIV | 2ms/DIV 50mV/DIV 5us/DIV
| 24V Tout : 0% Tout : 100%
20mV/DIV 2ms/DIV 50mV/DIV 5us/DIV
TDK-Lambda T-16



2.12 EM I Fpft:
Electro-Magnetic Interfere

HET S 1 TRIE
Conducted Emission

CUS90E

nce characteristics

Y | Conditions  Vin : 220 VDC
lout : 100 %
Ta : 25°C
Polarity : +
e M

R “‘ \\ ““ \‘m i1l M “‘ (l Wﬂ W HU“‘\‘M\‘M\\“h\‘“‘w

20p/ ) \m ‘\\ ‘J‘ ‘m‘u“\ Ll WM M HM \me WWMMMMMWW MWMWN

1050k ‘ 360 460 5(‘)0‘ ‘8(‘10 1M Hequihgcyin:iﬂ 4M 5M6 ‘ 8 16M 26M 36M
Polarity : -

\\‘

WW

il

m\“‘ ‘ W‘

Al sl

150k

M 3M 4M 5M 6 8 10M 20M 30M
Frequency in Hz

300 400 500 800 1M
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2.12 EM I ##

Electro-Magnetic Interference characteristics

HET S TE

Conducted Emission

12V |

Conditions

Vin
lout

CUS90E

220 vDC
100 %

Ta 25C
Polarity : +

Levelin dByV.

85

75

70

85

~
——
.

-+

K

|

150k

300

400 500

800 1M

t t
M EY
Frequency in Hz

30M

Polarity : -

Levelin dBpV

90

85

80

75

70

65

60

55

50

a5

40

35

30

25

20

150k

400 500

20M

30M

TDK-Lambda
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2.12 EM I Fpft:
Electro-Magnetic Interference characteristics

HET S 1 TRIE
Conducted Emission

24V |

Conditions

CUS90E

Vin : 220 vDC
lout : 100 %

Ta : 25°C
Polarity : +

3
‘

8

Level in dBuV

|
Il

‘\‘ (i .‘ ”\ M’

0o | 4 u \‘
! '~"»JwLf»J«"w"N*MMW‘WWWMNWMMM WW»WW ”‘ W W “‘ ‘ ‘

H M ﬂH H‘\U

800 1M M
Frequency in Hz

150k 300 400 500

3M 4M 5M 6

8 10M

20M  30M

Polarity : -

= & 5 o
4

=

_____________________

-

5

AAL—S*‘v* t T

Level in dBuV

lebt ¥ W‘ b WW\WMW

M“‘N
i

il I ‘H\““ W

I I “\“W“

800 1M M
Frequency in Hz

150k 300 400 500

3M 4M 5M 6 8 10M

20M  30M
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2.12 EM I %
Electro-Magnetic Interference characteristics

MEE R R
Radiated Emission

| 5V

HORIZONTAL

Level (dBuVim) CISPR 22-EN55022-CNS13438-VCCI Class B

—

1A N

10

i T 1
30.00 100.00 300.00

(MHz)

CUS90E

Conditions  Vin: 230VAC
lo: 100%
Ta: 25C

VERTICAL

Level (dBuVim) CISPR 22-EN55022-CNS13438-VCCI Class B
80

T
30.00 100.00 300.00

12V

HORIZONTAL

Level (dBuV/m) CISPR 22-EN55022-CNS13438.VCCI Class B
80

—

SO-W
20}

¥ T
30.00 100. 00 300. 00

(MHz)

24V

HORIZONTAL

Level (dBuV/m) CISPR 22-EN55022-CNS13438.VCCI Class B
801

40
SU_M\/\W
20+

T T
30.00 100.00 300.00
(MHz)

(MHz)
VERTICAL
Level (dBuVim) CISPR 22-EN55022-CNS13438-VCCI Class B
70=
60=
50=

" WW
20|

i T i
30.00 100. 00 300. 00

(MHz)
VERTICAL
Level (dBuV/m) CISPR 22-EN55022-CN§13438-VCCI Class B
0+
60
0=
20+
10+
0 T
30.00 100.00 300.00
(MHz)

EN55011-B,EN55022-B? [R5 X VCCI class B[RS & [ U
Limit of EN55011-B,EN55022-B are same as its VCCI class B.

FRIIE— 7 E
Indication is peak values.
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