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i A Terminology used

Ta . JEAPFEIRE Ambient temperature f . JEPE %k Frequency

Vin  : AJJ#EJE Input voltage Iin : AJJ#EJi Input current
Vout : HiJ1%EME Output voltage Tout : HJJ#EJE Output current
Vaux : AUX #&/E AUX voltage Taux : AUX 7t AUX current
tr o N E23DEER] Rise time tf : B FAVEEM Fall time

X UALMERMFICB T O R THY, BEEEL TEEAHNET,

Test results are reference data based on our measurement condition.
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1. HixE5¥#  Evaluation Method

1-1. AIEEIE Circuit used for determination
HIEREE 1 Circuit 1 used for determination

ERFME  Steady state data

HERYZMEME  Warm up voltage drift characteristics
HEESLS B30 SEH FAEHE  Output voltage rise/fall characteristics
Hjjj B H ERD SEB TFANEEYE  Output current rise/fall characteristics
EILPRTERE  Over current protection (OCP) characteristics
H/Eméﬁ faf 225 K5 Dynamic load response characteristics
H V7 v A X &R Output ripple and noise current waveform
AN J)EEJEB#HERE  Response to brown out characteristics

Controlled temp. chamber

Current probe
—C/O ( ;+Vin +Vout; X
Swi
L] Load 1
Do @ PS.
)_
|
~~0-Vin “Vout O=
GND AUX
Shunt res. Current probe Shunt res.
@ % Load 2
HIZEA# 2 Circuit 2 used for determination
W EERFEFRFE  Over voltage protection (OVP) characteristics

DC
Power
supply

Extemal voltage waveform
————— OowP

ov

External + —

| |
voltage - 100ms
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HEEE 3 Circuit 3 used for determination
ANJJH— N (2R NEDE) B2 Inrush current waveform

( ) +Vin +Vout; )

E.Cap.
12000uF

DC Power
supply

Shunt res.

Current probe

HE[E]# 4 Circuit 4 used for determination
ON/OFF = hr— LI 7S B30 26 T30 Rk
Output rise/fall characteristics with ON/OFF Control

(@) UE—F ON/OFF = hr—/ L 12 X% ON/OFF
ON/OFF control by remote ON/OFF control terminal

Current probe
OO '[ +Vin +Vout ( )
SW1
)_

Load 1

e

DC Power I_I
supply -
)_
P
P.S.
Vin -Vout
AUX ’%Load 2
GND
VPF or CPF ’W\/ 1
- 5V
DG
+R
h—.,
-R ()—-,

SwW2
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(b) RS-485 i#15124% ON/OFF  ON/OFF control by RS-485

Current probe
—O/O 'I;+Vin +Vout;‘

>— l
DC Power
supply

Load 1

-Vin -Vout

P.S.
AUX

Load 2

GND

W

VPF or CPF

W D e

a
<

DG

+D

-D

DG

RS-485 | PC

HIZEA# 5 Circuit 5 used for determination
HADV T, JAXEJERI  Output ripple and noise voltage waveform

Controlled temp. chamber

Oscilloscope

—O/O ( ;+Vin +Vout; -

Bandwidth : 100MHz
SW1

oc P Coaxial cable
Power P.S. 1.5m50Q
supply

£~ Load

MO -Vin -Vout ! R :50Q
M C1: 0.1UF Film cap.
C2: 100uF Elect cap.
150mm C3:4700pF Ceramic cap.
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HEE# 6 Circuit 6 used for determination
H DB EFE I E R Output voltage command response characteristics

HY DI E R E  Output current command response characteristics

Controlled temp. chamber

;+Vin +VOU'[;

Current probe

r— l
DC Power Load 1
supply
)_
P.S. ]
-Vin -Vout
AUX ’% Load 2
GND
+D
-D
DG
RS-485  — PC
7137
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HIEAE AL Configuration used for determination
EMI ##1  Electro-Magnetic Interference characteristics
(@) MEV VR F-HEE (JFE /(4 X)  Conducted Emission
2 —
PR (1) i
§ D.U.T(Earthed) P iln Axfmj)t Hh 7
Aluminum plate Vertical ground
RE (L AR R ] A
3 Jﬁ\f/ﬁ] @5@ %% u}_? D=80cm D 40cm reference plane
EMI Test receiver _ /
spectrum analyzer ™
i Y ERyr—7A| B H=80cm
Power cable Stand
: i 'IL .
H 7'17 O AR
S NN T DC Power supply
Ed Earth Horizontal ground plane
(b) HEF SRR (4t /(X))  Radiated Emission
[ —
§ D=3m {HEaRH A ()
D U.T(Earthed) 7 /LI
. Aluminum plate
EMI Test receiver
spectrum analyzer E ,{
pre amp- BIRT—7 v
\ 777 Power cable
Antenna .
2 Z—rT =T stand H=80cm
Turn table
I ﬁ‘
Y LQ
KR M ® D
TRHA DC Power suppl
K E%ft% Horizontal ground plane PRy
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INDEX
1-2. fEFHBEIEESS List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1| DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM5054
2 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM5058
3 | DIGITAL MULTIMETER KEYSIGHT 34970A
4 | DIGITAL MULTIMETER KEYSIGHT 34401A
5 | CURRENT PROBE YOKOGAWA ELECT. 701930
6 | DYNAMIC DUMMY LOAD KIKUSI PLZ1004W
7 | DYNAMIC DUMMY LOAD BOOSTER KIKUSI PLZ2004WB
8 | DYNAMIC DUMMY LOAD CHROMA 63220E-1200-800
9 | DYNAMIC DUMMY LOAD TDK-LAMBDA SFL120-60-300
10| CvCC KIKUSUI PCR18000WEA2R
11| DIRECT CURRENT POWER SUPPLY KEYSIGHT N8934A
12| CONTROLLED TEMP. CHAMBER ESPEC PL-4]
13| EMI TEST RECEIVER / SPECTRUM ANALYZER | ROHDE & SCHWARZ ESR3
14| PRE AMP. SONOMA 310N
15[ AMN SCHWARZBECK NNLK8121
16 | ANTENNA TESEQ CBL6111D
9/ 37
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2. ¥ —&  Characteristics
2-1. EBEHITE—F
2-1-1. §FFE  Steady state data

1. Regulation - line and load

(1) AJj-Adi- L)

EDCL1500

INDEX

Constant voltage output mode

Regulation — line and load, Temperature drift

Conditions Ta: 25 °C
lout (100%) :  15.4 A (Vin=70VDC)
19.2 A (Vin =80VDC)
23.2 A (Vin =90 - 220vDC)

lout\ Vin | 70vVDC 80vVDC 90vDC | 110vDC | 220vDC Line regulation
0% 130.39V | 130.38V | 130.37V | 130.39V | 130.40V 26mV 0.020%
25% 129.98V | 129.98V | 129.95V | 129.97V | 129.97V 29mV 0.023%
50% 130.00V | 130.01V | 130.05V | 130.04V | 130.04V 51mV 0.039%
Load 405mV 406mV 419mV 418mV 424mV
regulation | 0.311% 0.312% 0.323% 0.322% 0.326%
lout\ Vin | 70VDC 80VvDC 90vDC | 110vDC | 220vDC Line regulation
0% 65.31V 65.30V 65.31V 65.30V 65.30V 15mV 0.011%
50% 65.04V 65.07V 65.10V 65.10V 65.10V 59mV 0.045%
100% 65.12V 65.14V 65.14V 65.14V 65.16V 39mV 0.030%
Load 269mV 230mV 204mV 203mV 206mV
regulation | 0.207% 0.177% 0.157% 0.156% 0.158%
2. Temperature drift Conditions Vin: 110 VDC
lout: 11.6 A
Ta -20°C +25°C +70°C Temperature stability
Vout 129.77V | 130.04V | 129.93V 269mV | 0.207%
lout: 23.2A
Ta -20°C +25°C +70°C Temperature stability
Vout 65.03V 65.14V 65.04V 110mV | 0.085%

TDK-Lambda 10 /37



Ripple noise voltage (mV) Ripple noise woltage (mV)

Ripple noise woltage (mV)

)
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Vo7 v JAXEIEXTH &R Ripple noise voltage vs. Output current
Conditions Vin: 70 VDC
Vout: 130 V
Ta: -20 °C -----
25°C -~
70 °C ——
----- I
4 6 8
Output current (A)
Conditions Vin: 80 VDC
Vout: 130 V
Ta: -20°C -___.
25°C _._._.
70 °C
T P e S
2 4 6 8 10
Output current (A)
Conditions Vin: 110 VDC
Vout: 130 V
Ta: -20 °C -----
25°C -.-.-.
70 °C ——
= e Ny
——_,-—’\r [ P = - . - . - -
2 4 6 8 10 12

Output current (A)
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(3) BRI

Efficiency (%)

Efficiency (%)

100

90

80

70

60

50

100

90

80

70

60

50
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INDEX
Efficiency vs. Output current
Conditions Vin: 70 VDC ----
80 VDC -----
Vout: 130 V
laux : 0%
Ta: 25°C
_._-.r-"" ST
y/
14
/
/
4 6 8 10 12
Output current (A)
Conditions Vin: 90 VDC ----
110 VDC ---+-
220 vDC
Vout: 130 V
laux : 0%
Ta: 25°C
PSS
4
4 6 8 10 12
Output current (A)
12 | 37

TDK-Lambda



EDCL1500

INDEX
(4) AJJFEJIRHJ1%E W Input power vs. Output current
Conditions Vin: 70 vDC ----
80 VDC -----
Vout: 130 V
laux : 0%
Ta: 25°C
2000
Input power AlSOO P
Vin E R .
lout : 0% Control OFF - s
g 1000 A
70VDC 15.0W 10.5W S -
80VDC 14.7W 11.5W éi 500 //’
E= s
Pd
0l
0 2 4 6 8 10 12
Output current (A)
Conditions Vin: 90 VDC----
110 VDC -----
220 VDC — —-
Vout : 130 V
laux : 0%
Ta: 25°C
2000
1500 //
Input power g //
- — /’
Vin lout : 0% Control OFF £ 1000 7
9 7
= S
90VDC 12.0W 9.0W ‘CSL 7
e 500 v
110vDC 12.6W 8.7W = )%
220VDC 8.3W 2.4W d

0 2 4 6 8 10 12
Output current (A)
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(5) AJIEFRH S EERT Input current vs. Output current
Conditions Vin: 70 vDC ----
80 vDC -----
Vout: 130 V
laux : 0 %
Ta: 25°C
21.0
18.0
. '
Input current __ 150 P Las
Vin < s 7
lout : 0% Control OFF = 12.0 R
] .7
S 90 i
70VDC 0.21A 0.15A o Ll
80VDC 0.18A 0.14A 3 6.0 Vo
= 30| 2
R4
0.0
0 2 4 6 8 10 12
Output current (A)
Conditions Vin: 90 VvDC----
110 vDC - ---
220 VDC — —-
Vout: 130 V
laux : 0%
Ta: 25°C
Input current 21.0
i 18.0 s
Vin lout : 0% Control OFF Phd
_. 15.0 i —
90vVDC 0.13A 0.10A < 12.0 Rl e
110vDC 0.11A 0.08A E ) e 7
220VvDC 0.04A 0.01A § 9.0 PRty
- 7z 7 —
3 6.0 /: < g —
= JE A T
3.0 ./,; =
0.0 &=

0 2 4 6 8 100 12
Output current (A)
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2-1-2.:@FERY 7 MFE  Warm up voltage drift characteristics

Output voltage drift (%)

1.0
0.8
0.6
04
0.2
0.0

-0.2
-0.4
-0.6
-0.8
-1.0

EDCL1500

Conditions Vin: 110 vVDC
Vout: 130 V
lout: 11.6 A
Ta: 25°C
2 3 4 5 6 7 8

Time (hours)

TDK-Lambda

INDEX
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2-1-3. W BEJENEDS ESVEEYE  Output voltage rise characteristics
Conditions Vin: 70 VDC (A)
80 VDC (B)
laux: 100 %
Ta: 25°C
lout: 7.7A(A)
lout : 0A 9.6A (B)
h «— Vout — 7
B A B A
. —0V— :
B T N «— Vaux —
— OV — B A
B ] B
«— Vin —
A A
Vout : 100V/DIV Vaux : 5V/DIV Vout : 100V/DIV Vaux : 5V/IDIV
200ms/DIV 200ms/DIV
Conditions Vin: 90 VDC (C)
220 VDC (D)
laux: 100 %
Ta: 25°C
lout : OA lout : 11.6A
| : «— Vout — —
D 1 C D, |C
: : — 0V — i
«— Vaux — ‘ .
D C oV D . C
«— Vin — D
C C
— — 0V > [—
Vout : 100V/DIV Vaux : 5V/DIV Vout : 100V/DIV Vaux : 5V/IDIV
200ms/DIV 200ms/DIV
16 / 37
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2-1-4. I /VEJESLH 0K Output voltage fall characteristics
Conditions Vin: 70 VDC (A)
80 VDC (B)
laux: 100 %
Ta: 25°C
lout: 7.7A(A)
lout : 0A 9.6A (B)
«— Vout —
— 0V —> E
s «— Vaux —
AB OV B A
B B
«— Vin —
A A
— 0V —>
Vout : 100V/DIV Vaux : 5V/DIV Vout : 100V/DIV Vaux : 5V/IDIV
100s/DIV 200ms/DIV
Conditions Vin: 90 VDC (C)
220 VDC (D)
laux: 100 %
Ta: 25°C
lout : OA lout : 11.6A
«— Vout — [,
CD CD |
— 0V > ‘
«— Vaux — q
CD D C
— 0V >
D «— Vin — D
C OV C
Vout : 100V/DIV Vaux : 5V/DIV Vout : 100V/DIV Vaux : 5V/IDIV
100s/DIV 200ms/DIV
17 | 37
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2-1-5.ON/OFF = b —/LIFH /)32 6 BN SEH T 230
Output rise/fall characteristics with ON/OFF Control
(@ VUE—h ON/OFF = h— /L f-125 % ON/OFF
ON/OFF control by remote ON/OFF control terminal

Vout : 100V/DIV VPF : 5VIDIV

50ms/DIV

Vout : 100V/DIV VPF : 5VIDIV

50ms/DIV

TDK-Lambda

«— VPF—
— 0V —

«— ON/OFF —|
control

— VvV —

«— VPF—
— 0V —

«— ON/OFF —|
control

INDEX
Conditions Vin: 110 VDC
Ta: 25°C
lout : OA
Vout : 100V/DIV VPF : 5V/DIV
100s/DIV
lout : 11.6A
Vout : 100V/DIV VPF : 5V/DIV
50ms/DIV
18 / 37
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(b) RS-485 {21215 ON/OFF  ON/OFF control by RS-485

Vout : 100V/DIV VPF : 5VIDIV

50ms/DIV

]

B

Vout : 100V/DIV VPF : 5VIDIV

50ms/DIV

TDK-Lambda

INDEX
Conditions Vin: 110 VDC
Ta: 25°C
lout : OA
«— VPF—
— V — |
(+Dto-D) |
Vout : 100V/DIV VPF : 5V/DIV
100s/DIV
lout : 11.6A
«— VPF—
«— )V —» | =————
v ]
(+Dto-D) N
Vout : 100V/DIV VPF : 5V/DIV
50ms/DIV
19 / 37




2-1-6. W JEILE (AR Rk

EDCL1500

INDEX

Dynamic load response characteristics

Conditions Vin: 110 vDC
lout : 5.8A < 11.6A
(tr = tf = 50us)
Ta: 25°C
f=100Hz f=1kHz
— — [N — VOUt g ;‘V_'-—T:::""“*":i‘__—_:_:—f::' = S SSSes e
fr— — «— lout — o m——
— 0A—
Vout : 2V/IDIV 2ms/DIV Vout : 2V/DIV 200us/DIV
+0.52% -0.54% +0.43% -0.53%
2-1-7. Vw7 v JAXPEHE  Output ripple and noise waveform
Conditions Vin: 110 VDC
Vout: 130 V
lout: 11.6 A
Ta: 25°C
Vout : 100mV/DIV 2ms/DIV
20 / 37
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2-1-8. N\ /)R EW#E R4 Response to brown out characteristics

W5 IF[#  Interruption time
A )EJEDIK /2L Output voltage does not drop.
B: i IEEOR T2 0V £TU2U Y Output voltage drop down not reaching V.
C:IH /18D OV £TIE T Output voltage drops until OV.

Conditions Vin: 110 VDC

lout: 11.6 A
Ta: 25 °C
A=12ms C =24ms
— Vout — mm——
— 0V —
= - — Vin — e S IR
= e\ e
Vout : 50V/DIV 50ms/DIV Vout : 50V/DIV 50ms/DIV

TDK-Lambda 21 131
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2-1-9. ) EJEFE I Z M Output voltage command response characteristics

Conditions Vin: 110 vDC
Ta: -20°C -----
25 °C ------
70 °C ——
Vo : 65V — 130V Vo : 130V — 65V
18.0 90.0
16.0 / 80.0
214.0 e ’g 70.0 l
< s € ool \
©12.0 7 2 60.0 X
£ /’ E A\
210.0 o @ 50.0 “\
2 80 // 2 40.0 \\
[5) ‘4 [<5)
o =T @ N
6.0 o 30.0
40 20.0
20 10.0 pm—
0.0 0.0
0 5 10 15 0 5 10 15
Output current (A) Output current (A)
Conditions Vin: 110 vDC
lout: 116 A
Ta: 25°C
Vo : 65V — 130V Vo : 130V — 65V
/ «— Vout —
— 0V —
(+Dto-D)
Vout : 50V/DIV | 20ms/DIV Vout : 50V/DIV 20ms/DIV
22 | 37
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2-2. EBMHS1E—F Constant current output mode
2-2-1.§# 5% Steady state data

(1) AJj-Adi- L)

EDCL1500

INDEX

Regulation — line and load, Temperature drift

1. Regulation - line and load Conditions Ta:
Vout (100%) :

Vout\Vin | 70vDC 80VDC 90VDC 110vDC | 220vDC Line regulation
5% 23.23A 23.22A 23.23A 23.23A 23.23A TmA 0.032%
25% 23.22A 23.21A 23.20A 23.20A 23.19A 24mA 0.102%
50% 23.19A 23.19A 23.19A 23.18A 23.19A 12mA 0.052%
Load 37mA 31mA 44mA 45mA 34mA

regulation | 0.162% 0.136% 0.191% 0.193% 0.149%

Vout\Vin [ 70vDC 80VDC 90vVDC | 110vDC [ 220VDC Line regulation
10% 11.62A 11.63A 11.62A 11.63A 11.63A 5mA 0.022%
50% 11.61A 11.60A 11.61A 11.61A 11.61A 8mA 0.034%
100% 11.61A 11.61A 11.60A 11.60A 11.60A 9IMA 0.039%
Load 16mA 25mA 20mA 27TmA 28mA

regulation | 0.069% 0.108% 0.086% 0.116% 0.121%

2. Temperature drift Conditions Vin:

Vout :
Ta -20°C +25°C +70°C Temperature stability
lout 23.23A 23.18A 23.17A 58mA | 0.251%

Vout :
Ta -20°C +25°C +70°C Temperature stability
lout 11.62A 11.60A 11.59A 32mA | 0.138%

TDK-Lambda

25°C
86 V (Vin = 70VDC)
108 V (Vin = 80VDC)
130 V (Vin = 90 - 220VDC)

110 vDC
65V

130 VvV
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Ripple noise current (mA) Ripple noise current (mA)

Ripple noise current (mA)

(2) Uy 7N IAXEFiA I EE
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EDCL1500
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Ripple noise current vs. Output voltage

Conditions Vin : 70 VDC
lout: 154 A
Ta: -20°C -----
25°C ------
70 °C ——
\
\\ ,/
W P g . / _—
\;k_ - = == - - ____/—
10 20 30 40 50 60 70
Output wvoltage (V)
Conditions Vin 80 VDC
lout: 19.2 A
Ta: -20°C -----
25°C ----
70 °C —
\
\
\ ’
\ V2
b e il G __,'
NS~— ST = — =
10 20 30 40 50 60 70
Output woltage (V)
Conditions Vin: 110 vDC
lout: 23.2 A
Ta: -20°C -----
25°C -.-._..
70°C —
\
\
\
\ .
\ - /7
A SSUG - 7
— T — =
10 20 30 40 50 60 70

Output woltage (V)

TDK-Lambda
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(3) ZhFExfH JIEE  Efficiency vs. Output voltage
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#&JE  Input power vs. Output voltage
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(5) AJJEWERHH JIEE L Input current vs. Output voltage
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Output current drift (%)
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2-2-2.1@FERY 7 MFME Warm up current drift characteristics
Conditions Vin: 110 VDC

Vout: 65V

lout: 23.2 A
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2-2-3. i EFSLH _E30EE: Output current rise characteristics

Conditions Vin: 70 VDC

Conditions Vin: 80 VDC

laux: 100 % laux: 100 %
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2-2-4. W SJEIRNLE FAVEEFE  Output current fall characteristics
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Conditions Vin: 80 VDC

TDK-Lambda
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Output rise/fall characteristics with ON/OFF Control
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ON/OFF control by remote ON/OFF control terminal
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(b) RS-485 j#{Z12L% ON/OFF  ON/OFF control by RS-485
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2-2-6.tH Vw7 JAXPHE  Output ripple and noise waveform
Conditions Vin: 110 VDC
Vout: 65V
lout: 23.2 A
Ta: 25°C
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2-2-8. E BRI EHFE  Constant current command response characteristics
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Over current protection (OCP) characteristics
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Ta: -20°C = -~
25 OC - —
70 °C —
0 5 10 15 20 25 30
Output current (A)
Conditions Vin: 80 VDC
Ta: -20°C —— -~
25°C ="~
70 °C
0 5 10 15 20 25 30
Output current (A)
Conditions Vin: 110 VDC
Ta: -20°C ——~-
25°C ="~
70 °C
0 5 10 15 20 25 30
Output current (A)
34/ 37

TDK-Lambda



EDCL1500

INDEX

2-4. IBEEREFRE  Over voltage protection (OVP) characteristics

Conditions Vin : 110 vDC

Vout : 50V/DIV | 500ms/DIV

2-5. A1 —T B (BAER)IFEF  Inrush current waveform

Conditions Vin :

Vout :
lout :
Ta:
lin — o \‘P\f-m
0A — ]
Vin | . Em———— e e R T T
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lin : 10A/DIV | 100ms/DIV

TDK-Lambda

lout : 1A
Ta : 25°C

< OVP point
<~ Vout

— 0V

110 vDC
130 V

116 A
25 °C

35/ 37



EDCL1500

INDEX
-6. ectro Magnetic Interference characteristics
2-6. EMI %% Electro Magnetic Interf haracterist
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Radiated Emission
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Waveform is peak values.
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