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BIEAE  Evaluation Method
1.1 BFEEB  Circuit used for determination

BIEEEEL Circuit 1 used for determination
-F#45ME  Steady state data
SEERUIMEME Warm up voltage drift characteristics
-H DRERESETE Hold up time characteristics
-HAITH EAYREE  Output rise characteristics
-HAIZHETAYEE  Output fall characteristics
BETFIRESEM  Over current protection (OCP) characteristics
BETRESEME  Over voltage protection (OVP) characteristics
-ANEEBE4E  Response to brown out characteristics
- ANEFRKR  Input current waveform

Digital power meter
|

AC/DC
Power

supply &y

Loa%

Shunt res.
Current probe

Controlled temp. chamber

BIEEFE2 Circuit 2 used for determination
SEERE (ATTARZE) $1%  Dynamic load response characteristics

Digital power meter

Dynamic dummy
| load

-

Load | 2

Load

AC/DC
Power

supply

Shunt res.

Output current waveform
lout 50% <==> 100%
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JA|E B3 Circuit 3 used for determination
AN —UER (BAER) KR Inrush current waveform

Digital power meter

B

Slide Reg.

Dynamic
dip
simulator

Shunt res.
Current probe

HAIFE [E &4 Circuit 4 used for determination
J—OEREM Leakage current characteristics

Isolation
trans  Slide Reg.

)_
AC Power g‘é—l
supply
L9le|

Loa%

Shunt res.

Leakage
current
meter
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AIE [BIE&5 Circuit 5 used for determination

-HAWTIL, JAX KT

Digital power meter

C
AC/DC
Power
supply C

CUS/75EB

Output ripple and noise waveform

SITERE R Configuration used for determination

-EMIEE

(a) BIWFERE (IFE/M4X)
Conducted Emission

EMI Test receiver
spectrum analyzer

R P P P P P ]

SRR B B
AMN 50€/50uH

LR (Betth)
D.U.T (Earthed)

D=80cm

Oscilloscope
Bandwith : 20MHz

Coaxial cable
1.5m 50Q

C1:0.1uF Film cap.
C2 : 100uF Elect cap.
C3: 4700pF Ceramic cap.

Electro-Magnetic Interference characteristics

i [ AL YRR Hi
(2m x 2m)
Vertical ground
reference plane

TV IR
Aluminum plate

/\ D=40cm
)

/

Y BRI—TL H=80cm
Power cable Stand
r'y [" T I 1 [‘
K O ATy
B AR Hhifi AC/DC Power supply
Earth Horizontal ground plane
(b) EERBE (BH/1X)
Radiated Emission
D=3m ot (e) A
D.U.T (Earthed) 7 /v I#K

EMI Test receiver
spectrum analyzer

pre amp.

Antenna

A A A A A A S AT TS ST ATASS |

Turn table

T

. ERS—T
T Y77 Power cable

H—rT—T)

Aluminum plate

Sl

= H=80cm

. I
7} / KK i

8 1 Horizontal ground plane
Earth

TDK-Lambda
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1.2 FERERE

List of equipment used

CUS75EB

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 | EMITEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI-03
13 | PRE AMP. AGILENT 8447D
14 | AMN SCHWARZBECK NNLK8121
15| ANTENNA SCHWARZBECK VULB9168
16 | HARMONIC / FLICKER ANALYZER SCHAFFNER CCN100-1
1.3 FHlifafr st Load conditions
Output voltage : 5V, 12V, 15V, 24V, 48V
Vin lout: Full load 5V 12V 15V 24V 48V
88 - 370vVDC 100% 12.0A | 6.3A 5.1A 3.2A 1.6A

* ASJEBJIENLISVACLL T OHE, Tt BV 1T AL —T 40 7 BT,

Output derating is needed when input voltage is less than 115VAC.

Output voltage : 5V

Vin lout: Full load 5V
85VAC 80% 9.6A
100 - 265VAC 100% 12.0A
Output voltage : 12V, 15V, 24V, 48V
Vin lout: Full load 12V 15V 24V 48V
85VAC 80% 5.04A | 4.08A | 256A | 1.28A
115 - 265VAC 100% 6.3A 5.1A 3.2A 1.6A

TDK-Lambda
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2.1 H R Steady state data
(1) ATy - A - IREEAE) ) EE) - MR

Characteristics

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

5V | 1. Regulation - line and load Condition Ta: 25°C
lout\Vin | 88vDC | 110vDC | 220vDC | 370vDC line regulation
0% 5.007V | 5.007V | 5.007V | 5.007V OomV 0.000%
50% 5.008V | 5.007V | 5.007V | 5.007V 1mV 0.020%
Full load | 5.008V | 5.006V | 5.007V | 5.007V 2mV 0.040%
Load 1mV imV OmV omvV
regulation | 0.020% [ 0.020% | 0.000% | 0.000%
2. Temperature drift Conditions Vin : 110 VDC
lout : Full load
Ta -20C +25°C +50°C | temperature stability
Vout 4.984V | 5.006V [ 5.006V | 22mV | 0.440%
3. Start up voltage and Drop out voltage Conditions Ta: 25C
lout : Full load
Start up voltage (Vin) | 78VDC
Drop out voltage (Vin) [ 47VDC
12V | 1. Regulation - line and load Condition Ta: 25°C
lout\Vin | 88vDC | 110vVDC | 220VvDC | 370VDC line regulation
0% 12.018V | 12.018V | 12.020V | 12.023V 5mV 0.042%
50% 12.019V | 12.019V | 12.020V | 12.020V 1mV 0.008%
Full load | 12.018V | 12.019V | 12.019V | 12.019V 1mV 0.008%
Load 1mV imV 1mV 4mV
regulation | 0.008% | 0.008% | 0.008% | 0.033%
2. Temperature drift Conditions Vin : 110 VDC
lout : Full load
Ta -20°C +25°C +50°C | temperature stability
Vout 11.989V [ 12.019V [ 12.012v | 30mV | 0.250%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
lout : Full load
Start up voltage (Vin) 78VDC
Drop out voltage (Vin) | 47VDC
15V | 1. Regulation - line and load Condition Ta: 25°C
lout\Vin | 88vDC | 110vDC | 220vDC | 370vDC line regulation
0% 15.022V | 15.022V | 15.020V | 15.022V 2mV 0.013%
50% 15.022V | 15.022V | 15.022V | 15.023V 1mV 0.007%
Full load | 15.019V | 15.019V | 15.021V | 15.021V 2mV 0.013%
Load 3mV 3mV 2mV 2mv
regulation | 0.020% [ 0.020% | 0.013% | 0.013%
2. Temperature drift Conditions Vin : 110 VDC
lout : Full load
Ta -20C +25°C +50°C | temperature stability
Vout 14.966V | 15.019V | 15.012V [ 53mV | 0.353%
3. Start up voltage and Drop out voltage Conditions Ta: 25C
lout : Full load
Start up voltage (Vin) 78VDC
Drop out voltage (Vin) [ 49VDC
TDK-Lambda T-5
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[ 24V | 1. Regulation - line and load Condition Ta: 25°C
lout\Vin | 88vDC | 110vDC | 220vDC | 370vDC line regulation
0% 24.097V | 24.096V | 24.097V | 24.098V 2mV 0.008%
50% 24.089V | 24.092V | 24.093V | 24.094V 5mV 0.021%
Full load | 24.086V | 24.090V | 24.092V | 24.095V ImV 0.038%
Load 11mV 6mv smV 4mvV
regulation | 0.046% [ 0.025% | 0.021% | 0.017%
2. Temperature drift Conditions Vin : 110 VDC
lout : Full load
Ta -20C +25°C +50°C | temperature stability
Vout 24.085V | 24.090V | 24.038V | 52mV | 0.217%
3. Start up voltage and Drop out voltage Conditions Ta: 25C
lout : Full load
Start up voltage (Vin) 78VDC
Drop out voltage (Vin) [ 49VDC
[ 48V | 1. Regulation - line and load Condition Ta: 25°C
lout\Vin | 88vDC | 110vVDC | 220VvDC | 370VDC line regulation
0% 48.210V | 48.207V | 48.208V | 48.209V 3mV 0.006%
50% 48.220V | 48.218V | 48.216V | 48.217V 4mV 0.008%
Full load | 48.203V | 48.207V | 48.209V | 48.211V 8mV 0.017%
Load 17mV 11mV 8mV 8mvV
regulation | 0.035% [ 0.023% | 0.017% | 0.017%
2. Temperature drift Conditions Vin : 110 VDC
lout : Full load
Ta -20°C +25°C +50°C | temperature stability
Vout 48.020V | 48.207V | 48.211V | 191mV | 0.398%

3. Start up voltage and Drop out voltage

Start up voltage (Vin) 78VDC
Drop out voltage (Vin) | 47VDC
TDK-Lambda

Conditions Ta: 25 C
lout : Full load
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(Vv TN A REESATIEE
Ripple noise voltage vs. Input voltage
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lout : Full load

Conditions
Ta:
50 150 250 350
Input voltage (VDC)
50 150 250 350
Input voltage (VDC)
50 150 250 350

Input voltage (VDC)

TDK-Lambda

-20 °C
25 °C
50 °C
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Q) Vv TN A REERIASTEE
Ripple noise voltage vs. Input voltage
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lout : Full load

Conditions
Ta:
50 150 250 350
Input voltage (VDC)
50 150 250 350
Input voltage (VDC)
TDK-Lambda

-20 °C
25°C
50 °C
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(3) Zh=RxFH

CER)D

Efficiency vs. Output current
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Conditions Vin: 88VvDC -----
110vDC ----
220vDC ——
370VvDC ——-

Ta: 25°C
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(3) Zhasr i it

CUS75EB

Efficiency vs. Output current Conditions Vin : 88 VvDC -----
110vDC ----
220vDC ——
370VvDC ——-

24V |
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TR =
r _ —
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g 70
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Output current (%)
| 48v |
90 - S SR R
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(3) Zh=RxFH

CER)D

Efficiency vs. Output current
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Conditions Vin: 85VAC -----
115VAC ----
230 VAC ——
265 VAC ——-
Ta: 25°C
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(3) Zh=RxFH

CER)D

Efficiency vs. Output current
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Conditions Vin:  85VAC -----

115VAC ----
230 VAC —
265 VAC ——-
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(4) NJJ&E xR
Input power vs. Output current

: Input power
Vin lout : 0%
88VvDC 0.40W
110vDC 0.42W
220vDC 0.44W
370vDC 0.70W
12V
; Input power
vin lout : 0%
88VDC 0.29W
110vDC 0.30W
220vDC 0.38W
370vDC 0.64W
15V
; Input power
vin lout : 0%
88VvDC 0.22W
110vDC 0.23W
220VvDC 0.32W
370vDC 0.56W

CUS/5EB

Conditions Vin: 88 VDC ---
110 vDC  ------
220 vDC —
370 vDC ——
Ta: 25°C
100
80
) 4
< 60 »
o /
2 A
£ 2 =
0
20 40 60 80 100
Output current (%)
100
)/
R 80 — P
2 60 o
3] ~~
= /
g 40 =
5 P
ié_ 20 ////
0
20 40 60 80 100
Output current (%)
100
% /*’l
S 60 W
g //
8 40 -
5 Z
= Z
E_ 20 ///
0
20 40 60 80 100
Output current (%)
TDK-Lambda T.13



(4) AT H 7 i
Input power vs. Output current

24V
: Input power
Vin lout : 0%
88vDC 0.25W
110vDC 0.26W
220VDC 0.36W
370vDC 0.60W
48V
: Input power
vin lout : 0%
88vDC 0.26W
110vDC 0.27W
220vDC 0.35W
370vDC 0.59W

CUS75EB

Conditions Vin: 83 VDC ---
110 vDC  ------
220 VDC —
370 VvDC ——
Ta: 25°C
100
80 &
= =~
2 60 //’
)
=
S 40 //
= Z
= Z
2 2 /
0
0 20 40 60 80 100
Output current (%)
100
P
80 //
% 60 //
[<5]
=
8 40 //
=
£ 2 ,/
//
0
0 20 40 60 80 100
Output current (%)
TDK-Lambda T4



(4) NJJ&E xR
Input power vs. Output current

. Input power
Vin lout : 0%
85VAC 0.35W
115VAC 0.35W
230VAC 0.48W
265VAC 0.55W
12V
. Input power
Vin lout : 0%
85VAC 0.28W
115VAC 0.29W
230VAC 0.41W
265VAC 0.48W
15V
. Input power
Vin lout : 0%
85VAC 0.22W
115VAC 0.24W
230VAC 0.38W
265VAC 0.45W

Input power (W) Input power (W)

Input power (W)
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100

80

60

40

20

100

80

60

40

20

CUS/5EB

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

/,

/ g
/
/
20 40 60 80 100
Output current (%)
// -
e
//
///
20 40 60 80 100
Output current (%)

e -
e
//
//
20 40 60 80 100
Output current (%)
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(4) AT H 7 i
Input power vs. Output current

24V
: Input power
Vin lout : 0%
85VAC 0.24W
115VAC 0.26W
230VAC 0.40W
265VAC 0.46\W
48V
: Input power
vin lout : 0%
85VAC 0.26W
115VAC 0.28W
230VAC 0.43W
265VAC 0.50W

Input power (W)

Input power (W)
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20

100
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20

CUS75EB

Conditions Vin : 85 VAC ----
115 VAC ------
230 VAC ——
265 VAC ——
Ta: 25°C
7 -
e
//
//
20 40 60 80 100
Output current (%)
7
//
//
20 40 60 80 100

Output current (%)
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(5) AJyaE it ks H /) i

Input current vs. Output current

. Input current
Vin lout : 0%
88vDC 0.005A
110vDC 0.004A
220vDC 0.002A
370vDC 0.002A
12V
. Input current
Vin lout : 0%
88VvDC 0.003A
110vDC 0.003A
220vVDC 0.002A
370vDC 0.002A
15V
. Input current
Vin lout : 0%
88vDC 0.003A
110vDC 0.002A
220VDC 0.001A
370vDC 0.002A

CUS/75EB

Conditions Vin: 88 VDC ----
110 vDC  ------
220 VDC —
370 vDC ——
Ta: 25 °C
1.2
1.0
<o0s8 |
4 B >
5 0.6 P
T
2 o4 - ,; —————
£ 0.2 st P
| = ”___44 _____ Co=
0.0 |le==——
’ 20 40 60 80 100
Output current (%)
1.2
1.0 .
e
<038 el
|5 I P
T 0.6 LT
0.4 B -
E-0 2 /——/’ """ / ]
. .,/_—""// _________ =
T —
00 lke==—1
’ 20 40 60 80 100
Output current (%)
1.2
1.0 _
~—~~ P
<0.8 e
+— . = /‘—’
s .z -
0.6 | »
3 /./ L
o . ~.
504 B S
E-0 2 /,——/’ """ / _
2 _____4 ————————
0.0 ==
’ 20 40 60 80 100
Output current (%)
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Input current vs. Output current

24V
. Input current
Vin lout : 0%
88VvDC 0.003A
110vDC 0.002A
220vDC 0.002A
370vVDC 0.002A
48V
. Input current
Vin lout : 0%
88VvDC 0.003A
110vDC 0.002A
220vDC 0.002A
370vDC 0.002A

1.2
1.0
<os8

nt

£0.6

curr

=04

npu

—0.2
0.0

TDK-Lambda
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Conditions Vin: 88 VvDC ----
110 VDC  ------
220 VDC ——
370 VDC ——
Ta: 25 °C

prs
-
-
prs
-

40 60 80 100
Output current (%)

40 60 80 100
Output current (%)
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(5) AJyaE it ks H /) i

Input current vs. Output current

. Input current
Vin lout : 0%
85VAC 0.024A
115VAC 0.028A
230VAC 0.051A
265VAC 0.059A
12V
. Input current
Vin lout : 0%
85VAC 0.024A
115VAC 0.028A
230VAC 0.051A
265VAC 0.059A
15V
. Input current
Vin lout : 0%
85VAC 0.023A
115VAC 0.028A
230VAC 0.052A
265VAC 0.059A

CUS/75EB

Conditions Vin: 85 VAC ----
115 VAC -----
230 VAC —
265 VAC ——
Ta: 25°C
1.8
15
<12 . |
|l
— T
3 PR
=06 T —_—
o T ==
=0.3 S e s
P
0.0
20 40 60 80 100
Output current (%)
1.8
15
~~ ./~ o
<12 - e
50.9 _/'// e
= 0.6 ~ e e
=3 R _—==
=03 I S =S
/,;—/’ =
0.0
20 40 60 80 100
Output current (%)
1.8
15
~~ ./‘ //
<12 B
809 el
: o -
5 0.6 L e
= i ==
—0.3 St A
s
0.0
20 40 60 80 100
Output current (%)
TDK-Lambda T19



(5) AJyaE it ks H /) i

Input current vs. Output current

24V
. Input current
Vin lout : 0%
85VAC 0.025A
115VAC 0.029A
230VAC 0.052A
265VAC 0.059A
48V
. Input current
Vin lout : 0%
85VAC 0.030A
115VAC 0.032A
230VAC 0.052A
265VAC 0.060A

CUS/75EB

Conditions Vin: 85 VAC ----

115 VAC -----
230 VAC ——
265 VAC ——
Ta: 25°C
1.8
15
~~ .~ o
<12 ./,/ o .-
209 > /
206 o e
2 o =m T
=0.3 RS -
0.0
0 20 40 60 80 100
Output current (%)
1.8
15
— Pl .-
<12 - gt
E 0.9 - /'j’/ ,—”/
8 /./ /,—" 4
5 0.6 et —
g- A /’r”” — = 7 -
—03 o =
./,;—/’ =
0.0
0 20 40 60 80 100
Output current (%)

TDK-Lambda T-20
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22E N 7 MRk

Warm up voltage drift characteristics Conditions Vin: 110 VDC
lout: Full load
Ta: 25 °C
12V
0.40 0.40
go_zo £ 0.20
£ £
S P
S 0.00 2 0.00 >
L] =
: [ :
E._-O.ZO %-0-20
= o
@)
-0.40 -0.40
o 1 2 3 4 5 6 7 8 o 1 2 3 4 5 6 7
Time (hours) Time (hours)
15V 24\
0.40 0.40
£ 020 £ 0.20
E £
S S
[«b] [<b]
30.00 /. 30.00
E E
E._-O.ZO ‘3-0.20
S =
@) @)
-0.40 -0.40
o 1 2 3 4 5 6 7 8 o 1 2 3 4 5 6 7
Time (hours) Time (hours)
48V
0.40
S 020
£
%o.oo
S
>
a2 -0.20
5
o
-0.40

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

TDK-Lambda T-21
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2.3 A Prdpie fl R
Hold up time characteristics Conditions Vin: 110 vDC ——
220 VvDC -----
Ta: 25 °C
12V
1000 1000
\\\ \\\
\E/ 100 = éloo S
E -] £ .
o ~—— [=3 —
o IS
I I
1 1
0 20 40 60 80 100 0 20 40 60 80 100
Output current (%) Output current (%)
15V 24\
1000 1000
o~ ™~
~ ~
@ 100 = = é 100 =
(3] (5]
g T~ g
o — Q. \\
2 10 —— = 10 —
T £
1 1
0 50 100 0 20 40 60 80 100
Output current (%) Output current (%)
48V
1000
™~
\\
:é, 100 =
= —
=
—
= 10 —
o
I
1
0 50 100
Output current (%)

TDK-Lambda T-22
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2.3 A Prdpie fl R
Hold up time characteristics Conditions Vin: 115 VAC ——
230 VAC -----
Ta: 25 °C
12V
1000 1000
N N
—_ ~ ~ —~~ -~ ~~
\g/ =~ ~ iéz - ~
< T — @ =
£ 100 = £ 100 ="
o o
> S5
k= k=
T £
\\ \\
10 10
0 20 40 60 80 100 0 20 40 60 80 100
Output current (%) Output current (%)
15V 24\
1000 1000
N N
— N~ ,(-n\ ~ -
g ~ — \E/ ~ —
@ T~ © T~
£ 100 = £ 100 =
s s
= k=
2 =) T~
I ~_ T —~——
10 10
0 50 100 0 20 40 60 80 100
Output current (%) Output current (%)
48V
1000
N
@ >~
\E/ T~
(5] ™ -
g 100 =
o
>
=]
IS)
I
T~
10
0 50 100
Output current (%)

TDK-Lambda T-23



2.4 e H BN Btk

CUST75EB

Output rise characteristics Conditions  Vin: 88 VDC (A)
110 VDC (B)
220 VDC (C)
370 VDC (D)
Ta: 25°C
5V lout : 0% lout:Full load
D(|:B A DCB A
T — Vout —| l (l
|
’
J — oV — :
[ — ~— Vin —
2V/DIV | 500ms/DIV 2V/DIV |  500ms/DIV
12V lout : 0% lout:Full load
DCIZB ,|A DCB A
( — Vout — | (|
| |
in
— oV —
R — — Vin —|——
5V/IDIV. | 500ms/DIV 5V/IDIV. | 500ms/DIV
15V lout : 0% lout:Full load
DCB T\ DC|B ,|A
[| ( — Vout — / 7
| |
|
=
” | —ov—
—_ — Vin —
5V/DIV | 500ms/DIV 5V/DIV |  500ms/DIV
TDK-Lambda T-24
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CUST75EB

Output rise characteristics Conditions  Vin: 88 VDC (A)
110 VDC (B)
220 VDC (C)
370 VDC (D)
Ta: 25°C
24V lout : 0% lout:Full load
DCB A chs lA
l <~ Vout —
— QV —
— — Vin —|————
10v/DIV | 500ms/DIV 10v/DIV | 500ms/DIV
48V lout : 0% lout:Full load
DCB A DCB A
(| — Vout — | |
] — oV —
_ — Vin —|———
20vV/DIV. | 500ms/DIV 20V/DIV. | 500ms/DIV
TDK-Lambda T-25



2.5 HIISLH T8 0 Kk

CUS75EB
Output fall characteristics Conditions Vin: 88 VDC (A)
110 VDC (B)
220 VDC (C)
370 VDC (D)
Ta: 25°C
| oV | lout : 0% lout:Full load
AB C D AB C D
(. | I i
| | o Vour= |
e I
I RN
W .! L
AN \ — oV — (- l
< Vin —
2VIDIV | 10s/DIV 2VIDIV. |  50ms/DIV
| 12V lout : 0% lout:Full load
ABC D AB C D
[  Vout I |
NN
“{L Ii'\ :!\ — QV — “ \ \
< Vin —
5V/DIV | 20s/DIV 5V/DIV |  50ms/DIV
| 15V | lout : 0% lout:Full load
T TY o0
T — Vout —
R .
\\\ \\ \\ I |
\ “\ i \
N oy ‘s |
<~ Vin —
5V/DIV | 20s/DIV 5V/DIV |  50ms/DIV
TDK-Lambda

T-26
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CUS75EB

Output fall characteristics Conditions Vin: 88 VDC (A)
110 VDC (B)
220 VDC (C)
370 VDC (D)
Ta: 25°C
| 24V | lout : 0% lout:Full load
AB C D A|I|3 C|3 l|3
!l | | — Vout —
i B
\'\\ \ 1 \
<~ Vin —
10V/DIV | 20s/DIV 10V/DIV | 50ms/DIV
| 48V | lout : 0% lout:Full load
50 (A
Rt v | ]
L BN
K \ - \
— Vin —
20V/DIV | 20s/DIV 20V/DIV | 50ms/DIV
TDK-Lambda T-27
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2.6 THFETIRERFIE

Over current protection (OCP) characteristics Conditions ~ Vin: 220 VDC
Ta: 20C ---
25C ---
50 C
12V
6 15
5 pd 12 -
S // S 2
[<5) / % 9 L
g 3 » =
S pd Z 6 7
R s £ -
= / 3 /
o 3 e
0 0
0 60 120 180 0 60 120 180
Output current (%) Output current (%)
15V 24V
18 30
15 3
’/’/ 24 7
S <
S 12 r S /
= / o 18 g
o (@]
S 9 v ke v
2 / E 12 //
g 6 3
(@] 5 /
3 O 6 o
0 0
0 60 120 180 0 60 120 180
Output current (%) Output current (%)
48V
56
48 /
S 132 P
S
5 A
> 24 A
g v
S

[ERN
o] »
\

\\

o

0 60 120 180
Output current (%)

TDK-Lambda T-28



2.7 18R PRAE R

Over voltage protection (OVP) characteristics

& OVP Point
Vout —
ov — \
2VIDIV | 10s/DIV
15V
- OVP Point
Vout —
\
oV —
5V/DIV | 10s/DIV
48V
o OVP Paint
Vout —
ov —
20V/DIV | 10s/DIV

CUS/75EB

Conditions Vin: 110 VDC

lout: 0%
Ta: 25°C
12V
- OVP Point
Vout —~
oV — k
5V/IDIV | 10s/DIV
24V
OVP Point
K
Vout —~ L
oV —
10V/DIV | 10s/DIV

TDK-Lambda T-29



2.8 IWMPEILE (AMAE) Rk

CUS/75EB

Dynamic load response characteristics Conditions  Vin: 110 VDC
lout: 50 %<— 100 %
(tr = tf = 50us)
Ta: 25°C
f=100Hz f=1kHz
—_— - —| < Vout = |~ st ™
— lout:0% —
500mV/DIV 2ms/DIV 500mV/DIV 200 1 s/DIV
+1.92% -2.10% +1.72% -1.80%
12V
f=100Hz f=1kHz
m—— - < Vout — i T R
— ——-‘\ J | <« lout — \‘_——./ \.___..
— lout:0% —
1V/DIV 2ms/DIV 1V/DIV 200 1 s/DIV
+1.73% -1.71% +1.73% -1.54%
15V
f=100Hz f=1kHz
—— o™= | — QUL = | TN T i
— I ‘ —| < lout — [— — —
<~ lout:0% —
1V/DIV 2ms/DIV 1V/DIV 200 1 s/DIV
+1.35% -1.20% +1.33% -1.12%
TDK-Lambda T-30



2.8 WEILE (AMEL) Frik
Dynamic load response characteristics

24V
f=100Hz
M~ -
— I~
1
— \
1V/DIV 2ms/DIV
+1.43% -1.33%
48V
f=100Hz
--_.....\F—_- j \,-—____—)\-——-
___J_"_-_\ S —
1V/DIV 2ms/DIV
+0.66% -0.68%

CUS/75EB

Conditions Vin: 110 VDC
lout: 50 %<— 100 %
(tr = tf = 50us)
Ta: 25°C
f=1kHz
CVOUL = | ™S s T TN
I T\

<~ lout —
< lout:0% —

1V/DIV 200 i s/DIV
+1.23% -1.05%
f=1kHz
—VOoUt = |7 s T TN s T

<~ lout —
<— lout:0% —

— T Ne—_
1v/DIV 200 u s/DIV
+0.60% -0.58%

TDK-Lambda

T-31



CUS75EB

2.9 AJJFEEBHE R
Response to brown out characteristics 25 °C

Full load

Ta:
lout :

Conditions

#{5HER  Interruption time
A HJEEDME F72L  Output voltage does not drop.
B: W JEEDIL FA0VETUL)2 Y Output voltage drop down not reaching OV.

C: i )EENNOVETIL T Output voltage drops until OV.

Vin : 110vDC
A =7ms, B=10ms, C = 12ms
APY
'\,Ir— ~—  Vout
~— oV
— <~ Vin
2V/DIV |  20ms/DIV
12V
Vin: 110vDC
A =8ms, B=10ms, C =12ms
AP T
|
| < ov
L.J <~ Vin
5V/DIV [ 20ms/DIV
15V
Vin : 110vDC
A=8ms, B=11ms, C = 14ms
i
7 —  Vout
~— oV
— <~ Vin
5V/DIV |  20ms/DIV

Vin : 220vDC
A =41ms, B =45ms, C =47ms

—

—

—

ABC
I
1;;
g
2V/IDIV | 20ms/DIV
Vin: 220vDC
A =42ms, B =45ms, C = 47ms
P T
.!-/—
5V/DIV. | 20ms/DIV
Vin : 220VDC
A =44ms, B =48ms, C =51ms
ABC
[
5V/DIV | 20ms/DIV

TDK-Lambda



CUS75EB

2.9 AJyEIEBHE R
Response to brown out characteristics 25 °C

Full load

Conditions Ta:
lout:
#{5HER  Interruption time
A HJEEDME F72L  Output voltage does not drop.
B: W JEEDIL FA0VETUL)2 Y Output voltage drop down not reaching OV.

C: i )EENNOVETIL T Output voltage drops until OV.

24V
Vin : 110vDC Vin : 220vDC
A=9ms, B=12ms, C = 14ms A =47ms, B =50ms, C =52ms
ABC ﬁ??
[T
T ~—  Vout \(f(
I |
| o |
P |
. <~ Vin
10V/DIV | 20ms/DIV 10V/DIV | 20ms/DIV
48V
Vin: 110vDC Vin : 220vDC
A=9ms, B=12ms, C = 15ms A =47ms, B =49ms, C =52ms
AB AB C
(A L
I i\f
! -~ oV
‘--J <~ Vin | 1
20V/DIV | 20ms/DIV 20V/DIV | 20ms/DIV

TDK-Lambda



CUS/75EB

210 AJjr— 8 (B2AER)
Inrush current waveform

Conditions Vin: 110 VDC
lout ; Full load
Ta: 25°C
lin —
Vin —
20A/DIV | 200ms/DIV
Conditions  Vin: 220 VDC
lout : Full load
Ta: 25°C
lin —
Vin —
20A/DIV | 200ms/DIV

TDK-Lambda T-34



CUS75EB
Vin: 115 VAC
Full load
25 °C

lout :
Ta:

T-35

Full load
: 25°C
|
|
A

ﬁ
f‘ﬂ
Vin: 230 VAC

lout :
Ta

|
/
200ms/DIV

|
|
|

Conditions

i

{]’

I
Conditions

90°
\f
|

¢ =90

I
|

¢
i
,

200ms/DIV

|
I
20A/DIV

Switch on phase angle OI input AC voltage

— lin —

20A/DIV

|
u
Switch on phase angle of input AC voltage
|
|
L

<~ lin —

e =
=—————n _—

|
200ms/DIV

|
|

¢ =0

6 =0
J‘
I
U

Inrush current waveform

TDK-Lambda

200ms/DIV

210 AN —Ef (RAER) P

S\

l
J]ﬁ
10A/DIV

Switch on phase angle of input AC voltage

|
V
I
Switch on phase angle (gf input AC voltage

10A/DIV




CUS/75EB

Bk oy

Input current harmonics

Gl

=
a1

211

Full load

lout :

Conditions

25°C

Ta:

V

5

Vin: 115 VAC

IEC61000-3-2 Limit (class A)

10.000

1.000

0.100
0.010

(V) ua.1ind ojuoW.IeH

0.001

1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39

Harmonic number

Vin: 230 VAC

IEC61000-3-2 Limit (class A)

10.000

1.000
0.100
0.010
0.001

(V) ua.1Ind ojuow.IeH

1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39

Harmonic number

T-36

TDK-Lambda
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Bk oy

Input current harmonics

Gl

=
a1

211

Full load

lout :

Conditions

25°C

Ta:

24V

Vin: 115 VAC

IEC61000-3-2 Limit (class A)

10.000

1.000

0.100
0.010
0.001

(V) ua.1ind ojuoW.IeH

1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39

Harmonic number

Vin: 230 VAC

IEC61000-3-2 Limit (class A)

10.000

1.000
0.100
0.010
0.001

(V) ua.1Ind ojuow.IeH

1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39

Harmonic number

T-37

TDK-Lambda



2.12 V) — 7 &k
Leakage current characteristics

5V |

0.25

Leakage current (mA)
© © ©
= = N
o (6)] o

o
o
a

o
o
S

0.25

0.20

0.15

0.10

Leakage current (mA)

0.05

0.00

CUS/75EB

Conditions lout: 0 %

Full Load
Ta: 25°C
Equipment used : MODEL 228
(Simpson)
f: 50Hz
——————— //
%//
= f
/
80 120 160 200 240 280
Input voltage (VAC)
f: 60Hz
"
M/
e
—‘——/
80 120 160 200 240 280
Input voltage (VAC)
TDK-Lambda T-38
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2.12 V) — 7 &k
Leakage current characteristics

Conditions lout: 0% -----

Full Load
Ta: 25°C
Equipment used : MODEL 228
(Simpson)
48V |
f: 50Hz
0.25
0.20
<
E
= 0.15
§ /ﬁ
5 T
o 010 =
o ==
@ 005 fe==r"
0.00
80 120 160 200 240 280
Input voltage (VAC)
f: 60Hz
0.25
020
<
E
< 0.15 -
S e
g ____-/---/
S 0.10 e W
g 010
@ 005 |-
0.00
80 120 160 200 240 280

Input voltage (VAC)

TDK-Lambda T-39



2.13 AV v 7T, A4 e

Output ripple and noise waveform

Conditions

5V
10mV/DIV | 2us/DIV
12V
W’MJ\
N
10mV/DIV | 2us/DIV
15V

10mV/DIV | 2us/DIV

TDK-Lambda

CUS/75EB

Vin: 110 VDC

lout :
Ta:

Full load
25 °C

T-40



CUS75EB
2.13 WAV w7, A XWIE

Output ripple and noise waveform Conditions Vin: 110 VDC
lout : Full load
Ta: 25°C
24V |
10mVv/DIV___ | 2us/DIV
48V |
10mVv/DIV___| 2us/DIV

TDK-Lambda T-41



CUS75EB

2.14 E M1 451

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
lout : Full load
Ta : 25T
HEImFERE

Conducted Emission

L 5v |
Phase : N
a0
: . FCC Class B
” A\ . QPLimit
sn: | : \ 4—1
% 50)- g I ¢
Point A § o FCC Class B
(29.4MHz) - AV Limit
Ref. Limit |Measure 30,
Data| (dBuv) | (dBuV) :
P | 600 | 479 |
10-
AV 50.0 38.6 _
1DSDk 300 400 500 800 1M 2M 3 4M BM B 8 10 20m BSM
Frequency in Hz
Phase : L
a0
FCC Class B
m B QP Limit

X
N —
]

o
=]

o
=

Lewvel in dBpY

| FCC Class B

Point B i AV Limit

(30MHz) 30
Ref. Limit |Measure
Data| (dBuv) | (dBuv) x
QP 60.0 46.9 10
AV 50.0 375 0
150k 300 400 500 800 1k 2M M dM BM B 8 10M 20M 308

Frequency in Hz

EN55011-B,EN55032-BD R R {E X FCC class BORFRI{EL FIL
Limit of EN55011-B,EN55032-B are same as its FCC class B.

TDK-Lambda T-42



2.14 E M1 451

CUS75EB

Electro-Magnetic Interference characteristics Conditions  Vin 230 VAC
lout : Full load
Ta : 25 °C
HEWTBE
Conducted Emission
| 12v |
Phase : N
a0
' FCC Class B
701 A QP Limit
X | —
;E 50 | 4—\
Point A % ol | FCC Class B
(205KHz) AV Limit
Ref. Limit |Measure e
Data| (dBuv) | (dBuV)
207
QP 63.0 52.4
104
AV 53.0 40.9 ]
FéDk I 360 460 560 ' ‘860 1‘M 2’M 3;\'1 4;\'1 5;\'1 B ' 8 1D’M 2D'M BDlM
Frequency in Hz
Phase : L
a0
FCC Class B
7 QP Limit
8] | 4—1
% 50 | ‘_\
Point B % 40 FCC Class B
(202KHz) AV Limit
Ref. Limit |Measure 30
Data| (dBuv) | (dBuv)
oP | 630 | 507 | ”
10
AV 53.0 42.5
‘IDSDk 300 400 500 800 1M 2h 3 4M BM B 8 10M 20M 30k

Frequency in Hz

EN55011-B,EN55032-BD R 5 {E (LFCC class BORFEE BL
Limit of EN55011-B,EN55032-B are same as its FCC class B.

TDK-Lambda

T-43



CUS75EB

2.14 E M1 451

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
lout : Full load
Ta : 25T
HEImFERE

Conducted Emission

15V |
Phase : N
BU: ********************************************************************
s ; FCC Class B
o A ' QP Limit
F 595 o [_"_"_"_"‘"_"_"_w'i '_\
i £ T lH 0 s | ;
Point A £ a0 : ~ :  FCCClass B
(0.197MHz) VT - , i AV Limit
Ref. Limit |Measure ot :
Data| (dBuVv) | (dBuVv) Zn§ .
QP 63.5 54.7 r
101
AV 53.5 45.0
1E|50k 300 400 500 800 1M 2M M 4M SM & g8 10M 20M 30M
Frequency in Hz
Phase : L
N T T T T A R L R I R SRR
FCC Class B
70

B QP Limit

@
o

1xrv
Z

Level in dBuY
%l
X
/
/
4

f

i

i

i

i

i

i

i

i

i

i

IR FCC Class B

=
o
L

Point B

(0.1965MHz) vEl 5 AV Limit
Ref. Limit |Measure| T ‘ : :
Data| (dBuv) (dBuV) . L
QP | 635 | 544 {
10+
AV | 535 | 450 { ,
‘iDSIJk 300 400 500 800 1M 2M 3M 4M 5M 6 g8 10M 20M 30M

Frequency in Hz

EN55011-B,EN55032-BD R 5 {E (LFCC class BORFEE BL
Limit of EN55011-B,EN55032-B are same as its FCC class B.

TDK-Lambda T-44



2.14 E M1 451

CUS75EB

Electro-Magnetic Interference characteristics Conditions  Vin 230 VAC
lout : Full load
Ta : 25 °C
HEWTBE
Conducted Emission
| 24V |
Phase : N
a0
FCC Class B
[ A QP Limit
X | P
= 50\
g |
Point A % 40 FCC Class B
(195KHz) . AV Limit
Ref. Limit |Measure|
Data| (dBuv) | (dBuV)
op | 630 | 508 | 7}
10
AV 53.0 39.3
‘IDEDk 300 400 koo 200 1M 2 3 4 BM B S 10M 20m 30k
Frequency inHz
Phase : L
801
FCC Class B
70 . QP Limit
0] v\ I <
2 50y i
z |
: Tl | FCC Class B
Point B AV Limit
(190KHz) a0
Ref. Limit |Measure
Data| (dBuv) | (dBuv) 20 |
QP 63.0 50.3 10
AV 53.0 44.1 0
150k 300 400 500 00 1M 2 3 4M BM B 8 10M 20014 30k

Frequency in Hz

EN55011-B,EN55032-BD R 5 {E (LFCC class BORFEE BL
Limit of EN55011-B,EN55032-B are same as its FCC class B.

TDK-Lambda

T-45



CUS75EB

2.14 E M1 451

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
lout : Full load
Ta : 25T
HEImFERE

Conducted Emission

48V |
Phase : N
e e
i i FCC Class B
o ; QP Limit
60t 4_1
S
Point A 5w : FCC Class B
(12.65MHz) \ AV Limit
Ref. Limit |Measure|
Data| (dBuv) | (dBuv) 20{
QP | 600 | 53.0 §
101
AV 50.0 44.0 [
1E|50k 300 400 500 800 1M 2M M 4M SM & g8 10M 20M 30M
Frequency in Hz
Phase : L
2 S
C FCC Class B
o QP Limit

@
o

=
o
1

Point B

Level in dBuY
o
o
|
i
E
U U 8 T O o2 O O O

FCC Class B
(12.66MHz) / AV Limit

Ref. Limit |Measure o7
Data| (dBuv) | (dBuv) o
QP | 60.0 | 509 {
10+
AV | 500 | 414 E

‘iDSIJk 300 400 500 800 1M 2M 34 4M 5M 6 8 10M 20M 30M

Frequency in Hz

EN55011-B,EN55032-BD R 5 {E (LFCC class BORFEE BL
Limit of EN55011-B,EN55032-B are same as its FCC class B.

TDK-Lambda T-46



2.14 EMI 4tk
Electro-Magnetic Interference characteristics

HEEREE
Radiated Emission

oV

Level (dBuV/m)
80-7

HORIZONTAL

a0 <+ QP

(=
T T T T T T T T T T T T
30.00 50.00 75.00 100.00 125.00 150.00 175.00 200.00 225.00 250.00 275.00 300.00

(MHz)

| 12v |

Level (dBuVim)
o

HORIZONTAL

[
I I | | | | | | | | |
30.00 50.00 75.00 100.00 125.00 150.00 175.00 200.00 225.00 250.00 275.00 300.00

(MHz)

15V

Level (dBuV/m)

HORIZONTAL

10

| \
\,f\f«/\wjmﬂ\/\w""\mw

T T T T T
173,00 200,00 22500 230,00 275,00 300.00

(MHz)

T T T
30,00 50.00 TRO00  100.00 123.00 130.00

30| <+ QP

<+ QP

Conditions  Vin 230 VAC
lo : Fullload
Ta : 257
VERTICAL
Level (dBuVim)
80~
70
60-|
50| < QP
10 -
."’ \ M
w1 / S
v Y R gl ¥
20 e ¥ i
10
0 T T T T T T T T T T T
30.00 50.00 75.00 100.00 125.00 150.00 175.00 200.00 225.00 250.00 275.00 300.00
(MHz)
VERTICAL
Level (dBuY/m}
80~
0
60-|
50| < QP
40-|
- M, L
Pl v v_\._.“-‘_‘_ "A.‘A_Lﬂ‘z_m.n.-ﬂ
10
Ly 1 I | i | i | i i i I
30.00 50.00 75.00 100.00 125.00 150.00 175.00 200.00 225.00 250.00 275.00 300.00
(MHz)
VERTICAL
L

CUS75EB

gvel (dBuVim)

&

[T

<« QP

/
My W/ \wf‘a e, S

1]

0 T T T T T T i T

30.00 ) 10 125.00 00 175.00 20000 ) 7500 300.00

EN55011-B0 R R {EILEN55032-BOERFEE B
Limit of EN55011-B are same as its EN55032-B.

KRIEE—V B
Indication is peak values.

TDK-Lambda

T-47



2.1

4 EMI %%
Electro-Magnetic Interference characteristics

HEEREE
Radiated Emission

24V HORIZONTAL

Level (dBuVim)

80~

0

60

50

40-

30- P A=A

a W "\ N i e

10-

by T T T T T T T T T T T

50.00 50.00 75,00 100.00 125.00 150.00 175.00 200.00 225.00 250.00 275.00 300.00
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Limit of EN55011-B are same as its EN55032-B.
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