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o CUS30E
1. JEH Evaluation Method
L1 e s Circuit used for determination

TEEEPS L Cireuit | used for determination

Steady state data

ol Over current protection (OCP) characteristics
JE PRl Over voltage protection (OVP) characteristics

-tk k

S HIISL BTN Y Rk Output fall characteristics

- SRR

Digital power

A5 0 B Output rise characteristics

Hold up time characteristics

o e I
Ay(w t DC +VS
swi | ! ~
! I
DC POWER | | .
SUPPLY I ] PS. 7gLoad
™~ AAA
bC AY Wy
Shunt Res.
Controlled Temp. Chamber
MIEEEE2 Circuit 2 used for determination
CIBPERSE (ATRZE) Rk Dynamic load response characteristics

Digital power meter

swi Dynamic dummy
load
DC POWER — Load |1
SUPPLY - Load |2 JL
AA
"wr
Shunt Res.
HEREEES Circuit 3 used for determination
* A — VB (ENER) 1% Inrush current waveform
Digital power meter
e e e
dg P DC +V
DC POWER (3 ._D Dynamic 7
SUPPLY e L Di PS. AY Z Load
Simulator [ 7
_______
[U DC -V Ay
Shunt Res.

Current probe
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MEE 4 Circuit 4 used for determination

WA TN A R

DC POWER
SUPPLY
¢

Digjtal power meter

e
150mm R 2300

CUS30E

Output ripple and noise waveform

Oseillasanpa
Bandwidth : 100WHE

C1 : 0.1uF Film Cap.
C2 : 100u¥F Elect Cap.
C3 : 4700pF Ceramic Cap.
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1.2 fERINERE  List of equipment used

CUS30E

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. w1210
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
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2. kT — &

2.1 FRpi:
(1) AJ7-

Characteristics

Steady state data

G, bk

BT - TREEZRE), H ) - R

CUS30E

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

l 5V | 1. Regulation - line and load

Condition Ta:

Tout\ Vin | 88VDC | 110VDC | 220VDC | 370VDC line regulation
0% 4,998V | 4998V | 4.998V | 4.998V OmV 0.000%
50% 4997V | 4997V | 4997V | 4.997V OmV 0.000%
100% 4997V | 4997V | 4997V | 4997V OmV 0.000%
load ImV ImV 1mV ImV
regulation| 0.020% | 0.020% | 0.020% | 0.020%
2. Temperature drift Conditions Vin:
Tout :
Ta -10°C +25C +50°C | temperature stability
Vout 4999V | 4997V | 4.994V 5mV | 0.100%
3. Start up voltage and Drop out voltage Conditions  Ta:
Jout :
Start up voltage (Vin) | 56VDC
Drop out voltage (Vin) | 47VDC
12V 1. Regulation - line and load Condition Ta:
Tout\ Vin | 88VDC | 110VDC | 220VDC | 370VDC line regulation
0% 11.999V | 11.999V | 11.999V | 11.999V OmV 0.000%
50% 11.997V | 11.997V | 11.997V | 11.997V OmV 0.000%
100% 11.997V | 11.997V | 11.997V | 11.997V 0mV 0.000%
load 2mV 2mV 2mV 2mV
regulation| 0.017% | 0.017% | 0.017% | 0.017%
2. Temperature drift Conditions Vin:
Jout :
Ta -10°C +25°C +50°C | temperature stability
Vout 12.020V [ 11.997v | 11.991v [ 29mV | 0.242%
3. Start up voltage and Drop out voltage Conditions Ta:
Jout :
Start up voltage (Vin) | SIVDC
Drop out voltage (Vin) | 42VDC
24V 1. Regulation - line and load Condition Ta:
Tout\Vin | 88VDC | 110VDC | 220VDC | 370VDC line regulation
0% 24.004V | 24.004V | 24.004V | 24.004V 0mV 0.000%
50% 24,003V | 24.003V | 24.003V | 24.003V OmV 0.000%
100% 24.003V | 24.003V | 24.003V | 24.003V OmV 0.000%
load ImV 1mV ImV 1mV
regulation| 0.004% | 0.004% | 0.004% | 0.004%
2. Temperature drift Conditions Vin:
Tout :
Ta -10°C +25°C +50°C | temperature stability
Vout 24.019V | 24.003V [ 23.985V [ 34mV | 0.142%

3. Start up voltage and Drop out voltage

Start up voltage (Vin) | 58VDC
Drop out voltage (Vin) | 44VDC
TDK-Lambda

Conditions Ta:
Tout :

25 C

110 VDC
100 %

25 °C
100 %

25 C

110 VDC
100 %

25 °C
100 %

25 °C

110 VDC
100 %

25 C
100 %



(2) Bh=KH I

Efficiency vs. Output current

CUS30E

Conditions Vin : 88 VDC --~--~-
: 110 VDC  —-—-—
1220 VDC
: 370 VDC ———~

Ta : 25°C
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CUS30E

(3) AJIRE AT F1 FEH
Input current vs. Output current Conditions Vin : 88 VDC ------

5V

To: 0%

Vin Input current
88 VDC 0.001A
110 VDC 0.001A
220 VDC 0.001A
370 VDC 0.002A

12V

To: 0%

Vin Input current
88 VDC 0.001A
110 VDC 0.001A
220 VDC 0.001A
370 VDC 0.002A

24V

To: 0%

Vin Input current
88 VDC 0.001A
110 VDC 0.001A
220 VDC 0.001A
370 VvDC 0.002A

L 110 VDC =
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CUS30E

88 VDC ----

Conditions Vin:

Input power vs. Output current

110 VvDC  —-—-
220 vDC

370 VvDC ———
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CUS30E
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Over voltage protection (OVP) characteristics
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Over current protection (OCP) characteristics
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2.4 WL H B3 v ik

Output rise characteristics

Tout : 0%

xxxxxxxxxxx
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xxxxxxxxxx
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,,,,,,,,,,,,,,,,,,,,

ZOOmS/DIV

| 12v |

Tout : 0%

........................
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| 24v |

Tout : 0%

xxxxxx

J— Vout —|

Heov -

1— Vin —

< Vout —>

l— oV — ¢

1 Vin —}

1 — Vout —f

Conditions

CUS30E

Vin: 88 VDC (A)
110 VDC (B)
220 VDC (C)
370 VDC (D)
Ta: 25°C

Tout: 100%

xxxxxxxxxxxxxxxxxxxxxxxx

,,,,,,,,,,,,,,,

bbb TR

....................

| 200ms/DIV

Tout : 100%

.......

DCBA

,,,,,,,,,,,,,

.....................
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Tout : 100%

b — OV ot
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) 200ms/DIIV‘ -

.....................

...............
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Output fall characteristics
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Conditions

CUS30E

Vin: 88 VDC (A)
110 VDC (B)
220 VDC (©)
370 VDC (D)
Ta: 25°C

[out : 100%

1 Vin —¢
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CUS30E
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Hold up time characteristics
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i)

Dynamic load response characteristics

CUS30E

Conditions Vin: 110 VDC
Tout: 50 % <> 100%
(tr = tf = 50us)
Ta: 25%C
I SV f=100Hz f=1kHz
o [ ae e Vout £ =
) B
— Jout — N \
<—10ut:0%—->”“”” i
200mV/DIV 2ms/DIV 200mV/DIV 200 u s/DIV
+1.50% -1.38% +1.24% -1.14%
L 12v f= 100Hz f= 1KHz
= \"‘ o — Vout s / \w — W, \»..._.,»
/ N o]
1 1 - \ A
..‘.‘ —— Jout —I. . \ : \ -
«— JTout:0% —
200mV/DIV 2ms/DIV 200mV/DIV 200 1 s/DIV
+1.08% -1.03% +0.98% -0.93%
| 24v | f=100Hz f=1kHz
A [ — Vout —f—== i -——— A
1 . J¢ Iout —Ff . p
«— Jout:0% :
200mV/DIV 2ms/DIV 200mV/DIV ZOOF u s/DIV
+0.41% -0.37% +0.37% -0.34%
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2.8 AJJREIEDHE R

Response to brown out characteristics

5V

CUS30E

Conditions Vin : 110 VDC
Tout : 100 %
Ta : 25°C

A=15ms

B = 18ms

C=25ms

D =42ms
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Response to brown out characteristics

| 5V

Conditions Vin

A =85ms
B = 88ms
C = 104ms

D=120ms

CUS30E

: 220 VDC
fout : 100 %
Ta : 25°C
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CUS30E

2.9 ANJp— R (ZENEWR) 1E
Inrush current waveform

Conditions Vin: 110 VDC
Tout: 100 %
Ta: 25°C

«— [in

— Vin

“10ADIV | 100ms/DIV.

Conditions Vin: 220 VDC
Tout: 100 %
Ta: 25 °C

« [in

«~ Vin

T0ADIV | 100ms/DIV
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Output ripple and noise waveform

CUS30E

Conditions Vin : 110 VDC

Ta: 25 C

l 5V Tout : 0% lout : 100%
Tiin { LS H b/t (L] ; Nl dy
50mV/DIV Sms/DIV 50mV/DIV 21/DIV
l 12V Tout : 0% Tout : 100%
: Man ‘ 154 Cms/cy Han ‘ LONK s/
S~ ~—~
: ]
50mV/DIV Sms/DIV 50mV/DIV 2us/DIV
l 24V Tout: 0% Tout : 100%
: W L5 N /Gy Han (L : /Gy
\\ \/ .
50mV/DIV 5ms/DIV 50mV/DIV 20s/DIV
TDK-Lambda T-16



