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Terminology used

Definition
Vin  ceeee Input voltage
Vout =<---- Output voltage
Ilin  eec-- Input current
TIout ee-- Output current
Ta  cee-- Ambient temperature
foo e Frequency
Vsth  ceee STB output voltage
Istb  eee-- STB output current

¢ Test results are reference data based on our measurement condition.
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CUS350MP-1000
1. Evaluation Method

1-1. Circuit used for determination

Circuit 1 used for determination
+ Steady state data
* Warm up voltage drift characteristics
* Hold up time characteristics
* Output rise characteristics
* Output fall characteristics
* Over current protection (OCP) characteristics
* Over voltage protection (OVP) characteristics
* Response to brown out characteristics

* Input current waveform
Controlled temperature chamber

Digital power meter

=) AC +V O<g
Load
CVCF
P.S.
Oac v o= \\\
-STB  +STB Shunt resistor
Current probe -O————O
Load
Circuit 2 used for determination
* Dynamic load response characteristics
Digital power meter
Dynamic dummy load
Load |1
Il
Load |2
CVCF
O AC -V O= .
-STB  +STB Shunt resistor

Load
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CUS350MP-1000

Circuit 3 used for determination

* Inrush current waveform

Digital power meter

(O AC +V
Load
CVCF
P.S.
Orc AN
-STB +STB Shunt resistor
Current probe
Load
Circuit 4 used for determination
+ Leakage current characteristics
Digital power meter
Load
O— | |
CVCF § ‘ g Leakage | CV
current ~
O— Meter : | P.S.
I
. I
Isolation N \/
transformer —Q AC AC AC VO
FG O C JT_ Shunt resistor
-STB  +STB
Load
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CUS350MP-1000

Circuit 5 used for determination

* Output ripple and noise waveform

Digital power meter

C
CVCF — Load
C Cl [ C2
O AC -V O
Coaxial cable Oscilloscope
-STB  +STB 1.5m 50Q bandwidth : 100MHz

:0.1pF  Cap., Film

: 100uF Cap., Elect

1 4700pF Cap., Cera

1 50Q
Circuit 6 used for determination
* Output rise and fall characteristics with ON/OFF Control
Digital power meter
J) AC +V (L
Load
C
O/®
P.S.
C)—‘
e e e — i}
o W DA
-R +RS -STB +STB Shunt resistor
Load

SW2
O
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Configuration used for determination
* Electro-Magnetic Interference characteristics

EMI test
receiver and
spectrum
analyzer

RN

(a) Conducted Emission

AMN 50€Q/50uH

N

D.U.T. (Earthed)

.0

CUS350MP-1000

Aluminum plate

Distance : 40cm||
(2mx2m)

Vertical ground

s

e

I

Power cable

reference plane

s e

Stand Height : 80cm

. a

EMI test

receiver,

spectrum
analyzer and
pre amplifier

(AT T TTTITIFTIIFIIr

777

Earth

(b) Radiated Emission

y

Horizontal ground plane

Antenna

v

Distance : 3m

Power cable

Turn table

N

O AC power supply

D.U.T. (Earthed)

Aluminum plate

Height : 80cm

A AP AP A7 7 A7 7777774

777

Earth

Horizontal ground plane

TDK-Lambda

O AC power supply

7/41



1-2. List of equipment used

CUS350MP-1000

EQUIPMENT USED MANUFACTURE MODEL NO.
1 DIGITAL STORAGE OSCILLOSCOPE | YOKOGAWA ELECT. DLM2054
2 DIGITAL STORAGE OSCILLOSCOPE | YOKOGAWA ELECT. DL1740E
3 DIGITAL MULTIMETER AGILENT 34970A
4 DIGITAL POWER METER YOKOGAWA ELECT. WT310E/ WT210
5 DIGITAL POWER METER HIOKI 3333 /PW3337
6 CURRENT PROBE YOKOGAWA ELECT. 701933 /701931
7 DYNAMIC DUMMY LOAD CHROMA 63112A
8 DUMMY LOAD CHROMA 63106A/63108A
9 DUMMY LOAD KIKUSUI PLZ1205W
10 SLIDE REGULATOR VOLTAC SB-102 /50384
11 CVCF KIKUSUI PCR4000LE
12 CVCF KIKUSUI PCR12000WE2R
13 CVCF CHROMA 6520/ 61505
14 CVCF AGILENT 6813B
15 SHUNT RESISTOR YOKOGAWA ELECT. 2215
16 LEAKAGE CURRENT METER SIMPSON 228
17 CONTROLLED TEMP. CHAMBER  [ESPEC SH-662 / SU-241
18 EMI TEST RECEIVER ROHDE&SCHWARZ ESCI
19 EMI TEST SPECTRUM ANALYZER |ROHDE&SCHWARZ ESCI
20 PRE AMP SONOMA 310
21 LISN TOYO TECNICA NNLKS8121
22 ANTENNA ROHDE&SCHWARZ CBL6111D
23 DUMMY LOAD PCN RHF250 SERIES
1-3. Load condition
Convection cooling
Vin Iout 24V 30V 36V 48V
90VAC - 265VAC 100% 14.6A 11.65A 9.7A 7.3A
Forced air cooling
Vin Iout 24V 30V 36V 48V
90VAC - 265VAC 143% 20.8A 16.6A 13.8A 10.4A

* Vstb=5V, Istb=0.3A (100%)

TDK-Lambda
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CUS350MP-1000

2. Characteristics

2-1. Steady state data
(1) Line and load regulation, Temperature drift, Start up voltage and Drop out voltage
Condition Istb: 0%
Cooling : Forced air cooling
24V 1. Line and load regulation Condition Ta: 25°C
Iout / Vin 90VAC 100VAC 200VAC 265VAC Line regulation
0% 24.014V 24.002V 24.014V 24.016V 14mV 0.058%
50% 24.006V 24.006V 24.004V 24.006V 2mV 0.008%
100% 24.011V 24.010V 24.012V 24.013V 3mV 0.013%
143% 24.013V 24.012V 24.014V 24.015V 3mV 0.013%
Load 8mV 10mV 10mV 10mV
regulation 0.033% 0.042% 0.042% 0.042%
2. Temperature drift Condition Vin: 100VAC
Iout : 100%
Ta -20°C +25°C +50°C Temperature stability
Vout 24.056V 24.010V 23.987V 69mV | 0.288%
3. Start up voltage and Shut down voltage Condition Ta: 25°C
Iout : 100%
Start up voltage (Vin) 7TIVAC
Shut down voltage (Vin) 66VAC
30V 1. Line and load regulation Condition Ta: 25°C
Tout / Vin 90VAC 100VAC 200VAC 265VAC Line regulation
0% 29.977V 29.993V 29.992V 29.994V 17mV 0.057%
50% 30.006V 30.006V 30.006V 30.005V IlmV 0.003%
100% 30.013V 30.013V 30.013V 30.014V IlmV 0.003%
143% 30.014V 30.014V 30.016V 30.015V 2mV 0.007%
Load 37mV 21mV 24mV 21mV
regulation 0.123% 0.070% 0.080% 0.070%
2. Temperature drift Condition Vin: 100VAC
Tout : 100%
Ta -20°C +25°C -50°C Temperature stability
Vout 30.047V 30.013V 29.966V 81mV | 0.270%
3. Start up voltage and Shut down voltage Condition Ta: 25°C
ITout : 100%
Start up voltage (Vin) 77VAC
Shut down voltage (Vin) 66VAC
TDK-Lambda 9/41




CUS350MP-1000

2. Characteristics

2-1. Steady state data
(1) Line and load regulation, Temperature drift, Start up voltage and Drop out voltage
Condition Istb: 0%
Cooling : Forced air cooling
36V 1. Line and load regulation Condition Ta: 25°C
Tout / Vin 90VAC 100VAC 200VAC 265VAC Line regulation
0% 35.995V 36.002V 35.996V 36.002V TmV 0.019%
50% 36.000V 36.000V 36.002V 36.002V 2mV 0.006%
100% 36.006V 36.005V 36.008V 36.007V 3mV 0.008%
143% 36.011V 36.010V 36.013V 36.013V 3mV 0.008%
Load 16mV 10mV 17mV 11lmV
regulation 0.044% 0.028% 0.047% 0.031%
2. Temperature drift Condition Vin: 100VAC
Iout : 100%
Ta -20°C +25°C -50°C Temperature stability
Vout 36.017V 36.005V 35.989V 28mV 0.078%
3. Start up voltage and Shut down voltage Condition Ta: 25°C
ITout : 100%
Start up voltage (Vin) 77VAC
Shut down voltage (Vin) 66VAC
48V 1. Line and load regulation Condition Ta: 25°C
Iout / Vin 90VAC 100VAC 200VAC 265VAC Line regulation
0% 48.001V 48.006V 48.001V 48.003V SmV 0.010%
50% 48.004V 48.005V 48.005V 48.003V 2mV 0.004%
100% 48.008V 48.010V 48.009V 48.007V 3mV 0.006%
143% 48.014V 48.015V 48.014V 48.012V 3mV 0.006%
Load 13mV 10mV 13mV 9mV
regulation 0.027% 0.021% 0.027% 0.019%
2. Temperature drift Condition Vin: 100VAC
ITout : 100%
Ta -20°C +25°C -50°C Temperature stability
Vout 47.936V 48.010V 47.986V 74mV | 0.154%
3. Start up voltage and Shut down voltage Condition Ta: 25°C
Iout : 100%
Start up voltage (Vin) 77VAC
Shut down voltage (Vin) 66VAC
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CUS350MP-1000

(2) Ripple noise voltage vs. Input voltage

100%
100%

Tout :

Condition

Istb:

Cooling : Convection cooling
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Ta:

+25°C =
+50°C
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265VAC— — =~

Istb: 0%
Cooling : Forced air cooling

100VAC —
200VAC

CUS350MP-1000
25°C

Vin: 90VAC
Ta:

Condition

(3) Efficiency and Power factor vs. Output current
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Output current (%)
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CUS350MP-1000

(4) Input power vs. Output current

90VAC
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(5) Input current vs. Output current

24V
Input Current
T VOIS Tout : 0% Control OFF
90VAC 0.09A 0.01A
100VAC 0.10A 0.08A
200VAC 0.17A 0.17A
265VAC 0.23A 0.22A
30V
Input Current
T VOIS Tout : 0% Control OFF
90VAC 0.11A 0.13A
100VAC 0.11A 0.17A
200VAC 0.18A 0.24A
265VAC 0.23A 0.29A
36V
Input Current
e Vs Tout : 0% Control OFF
90VAC 0.10A 0.13A
100VAC 0.10A 0.14A
200VAC 0.17A 0.24A
265VAC 0.23A 0.29A
48V
Input Current
s Vs Tout : 0% Control OFF
90VAC 0.10A 0.07A
100VAC 0.10A 0.08A
200VAC 0.17A 0.17A
265VAC 0.23A 0.22A

Input current (A)

Input current (A)

Input current (A)

Input current (A)

6.0

~ W
oS O

3.0

6.0
5.0

3.0
2.0
1.0
0.0

CUS350MP-1000
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Cooling : Forced air cooling
Ta: 25°C
T T T T T T T
- L e e B S S = —|
1 1 1 1 1 1 1
1 1 1 1 1 ! I
F—=—-- i—-———t—-—-—-—F—-———"-—=—=—=—F4 ==& === ==
1 1 1 1 1 I 1
1 1 1 1 1 1
F——-- s Bttt mitiie el tdh i ===
1 1 1 ! 1 1 1
1 1 1 ] 1 1 1
==~ | I B Iy Ay B I B
1 1 1 1 1 1 1
I N R S S R ey S N
| I ) | T =
1 1 | T = = 1 1
- — — T R 1 = ) M
e 1 1 1 1 1
== 1 1 1 1 1 1
0 20 40 60 80 100 120 140
Output current (%)
T T T T T T T
- L e e B S S 1= —|
1 1 1 1 1 1 1
1 1 1 1 1 ) )
F—=—-- i—-———t—-—-—-—-F—-———"—-—=—=—=—+%—-—=—-#fF - ===
1 1 1 1 1 I 1
1 1 1 1 1 1
F——-- ndataints Sl nledeeie Bt fediaialiad pldeiei Tty
1 1 1 ! 1 1 1
1 1 1 ] 1 1 1
==~ | i I Iy Ay B R
1 1 1 1 1 1 1
L I YD AU S P Py sy
1 I 1 1 I— - 1
1 1 1 L = I 1 1
I L = = 4 o o T e e e e e e ek e e
I 1 1 1 1 1
= 1 1 1 1 1 1
0 20 40 60 80 100 120 140
Output current (%)
T T T T T T T
- I e i B e e S
1 1 1 1 1 1 1
1 1 1 1 1 ) r
= e e il Bl Sl i i el Bl
1 1 1 1 1 I 1
1 1 1 1 1 1
F=--- i St nleidde Tt dhdaloid ale it Bty
1 1 1 ) 1 1 1
1 1 1 ] 1 1 1
==~ | I B Ry [ Ay E i I B
1 1 1 1 1 1 1
L | SN
[ [ 1 | T = 1
1 1 1 L - -1 1 1
- — - 1 Wl [N I E I
L 1 1 1 1 1
=0 1 1 1 1 1 1
0 20 40 60 80 100 120 140
Output current (%)
T T T T T T T
- I e i B el e L
1 1 1 1 1 1 1
1 1 1 1 1 1 I
= ===t ===t —-—— ===l
1 1 1 1 1 I 1
1 1 1 1 1 1
F=--- it St nleddde Tt dadnleid nlde it Bty
1 1 1 ! 1 1 1
1 1 1 1 1 1 1
==~ | I E Iy [ Ay E e I
1 1 1 1 1 1 1
_____ N s P B S .
[ I 1 [ T - 1
1 1 | T = " 1 1
e R e g PN e R
R 1 1 1 1 1
b | 1 1 1 1 1 1
0 20 40 60 80 100 120 140
Output current (%)
14/41

TDK-Lambda



CUS350MP-1000

Hold up time characteristics

2-3.

Warm up voltage drift characteristics

2-2.
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2-4, Output rise characteristics

24V

Iout : 0%

Condition Vin :

Istb :
Cooling :

Ta:

CUS350MP-1000

90VAC (A)
100VAC (B)
200VAC (C)
265VAC (D)
100%
Convection cooling

25°C

Iout : 100%

N

=

Vout : 10V/DIV Vstb : 5V/DIV

Vout : 10V/DIV

Vstb : 5V/DIV

100ms/DIV

100ms/DIV

De ]?'? lout : 0%

Tout : 100%

pc-~Ba

DC—[~BA

Vout : 10V/DIV Vstb : 5V/DIV

Vout : 10V/DIV

Vstb : 5V/DIV

100ms/DIV

100ms/DIV

TDK-Lambda
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2-4, Output rise characteristics

Iout : 0%

Condition Vin :

Istb:
Cooling :

Ta:

DC B A
| |

CUS350MP-1000

OVAC (A)
100VAC (B)
200VAC (C)
265VAC (D)
100%
Convection cooling

25°C

[out : 100%

N

Vout : 20V/DIV | Vstb : 5V/DIV

Vout : 20V/DIV

Vstb : 5V/DIV

100ms/DIV

100ms/DIV

48V

| [ Iout : 0%

| lout : 100%

Vout : 20V/DIV Vstb : 5V/DIV

Vout : 20V/DIV

Vstb : 5V/DIV

100ms/DIV

100ms/DIV

TDK-Lambda
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2-5. Output fall characteristics

24V

| Iout :

0%

CUS350MP-1000

90VAC (A)
100VAC (B)
200VAC (C)
265VAC (D)
Istb: 100%
Cooling : Convection cooling

Condition Vin :

Ta: 25°C

| lout : 100%

| R 100s/dv

Vout : 10V/DIV | Vstb : 5V/DIV

Vout : 10V/DIV | Vstb : 5V/DIV

100s/DIV

500ms/DIV

ABCD
| Iout :

0%

ABCD Tout : 100%

O S S

10s/dv

Vout : 10V/DIV | Vstb : 5V/DIV

Vout : 10V/DIV | Vstb : 5V/DIV

10s/DIV

500ms/DIV

TDK-Lambda 18/41



CUS350MP-1000

2-5. Output fall characteristics
Condition Vin: 90VAC (A)
100VAC (B)
200VAC (C)
265VAC (D)
Istb: 100%
Cooling : Convection cooling
36V Ta: 25°C
ABCD Tout : 0% ABLD Tout : 100%
M s 125 N 100s/div
. ABCD ) ABCD
R ~
Vout : 20V/DIV Vstb : 5V/DIV Vout : 20V/DIV Vstb : 5V/DIV
100s/DIV 500ms/DIV
48V
ABCD ABCD
| Iout : 0% | Iout : 100%
‘ Mo+ 1.5 0 100s/div
. R
e —
Vout : 20V/DIV Vstb : 5V/DIV Vout : 20V/DIV Vstb : 5V/DIV
100s/DIV 500ms/DIV

TDK-Lambda
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CUS350MP-1000

2-6. Output rise and fall characteristics with ON/OFF Control

24V

WWWWWWWWWWWWAWWA

Vout: 10VDIV | Vstb: 5V/DIV

50ms/div

-

Vout:20V/DIV | Vstb: 5V/DIV

50ms/DIV

TDK-Lambda

«— Vout —

— 0V —
«— Vstb —
«—0ON/OFF—

Control

— Vmn —

«— Vout —

— 0V —

«— Vstb —

«—ON/OFF—

Control

— Vm —

Condition Vin: 100VAC
Iout: 100%
Istb: 100%
Cooling : Forced air cooling
Ta: 25°C
Vout : 10V/DIV | Vstb: SV/DIV
50ms/DIV
Vout : 20V/DIV Vstb : 5V/DIV
50ms/DIV

20/41




CUS350MP-1000
2-6. Output rise and fall characteristics with ON/OFF Control

Condition Vin: 100VAC
Iout: 100%
Istb: 100%
Cooling : Forced air cooling

36V Ta: 25°C

f «— Vout —

— V-

«— Vstb —

«—ON/OFF—
Control

«— Vin—

Vout: 20V/DIV_ | Vstb: 5V/DIV Vout : 20V/DIV_ | Vstb: SV/DIV

50ms/div 50ms/DIV

48V

— (V=

«— Vstb —

«—ON/OFF—

Control

— Vout — —\

MWWV = vin— VWV

Vout: 20V/DIV | Vstb: 5V/DIV Vout: 20V/DIV | Vstb: 5V/DIV

50ms/DIV 50ms/DIV

TDK-Lambda 21/41



CUS350MP-1000

Over voltage protection (OVP) characteristics

2-8.

Over current protection (OCP) characteristics

2-7.

on
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2-9. Dynamic load response characteristics
24V
f=100Hz
Vout : 0.5V/DIV | Iout : 10A/DIV
2ms/DIV
+0.81% | -1.17%
30V
f=100Hz
Vout : 0.5V/DIV | Iout : 10A/DIV
2ms/DIV
+0.57% | -0.77%

Condition Vin :
Tout :

Istb :
Cooling :

Ta:

CUS350MP-1000

100VAC

50% <> 100%

(tr =tf=T75us)
100%

Convection cooling

25°C

f=1kHz

«— [out —

«— 0A —

Vout : 0.5V/DIV

| lout:10A/DIV

« Jout —

«— 0A —

0.2ms/DIV
+0.68% | -0.68%
= 1kHz
/"ﬁ“———’_—ﬂ‘.‘ . //_.._-___ -
Vout : 0.5V/DIV | Iout : 10A/DIV
0.2ms/DIV
+0.36% | -0.42%

TDK-Lambda
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CUS350MP-1000

2-9. Dynamic load response characteristics

Condition Vin : 100VAC
Tout : 50% < 100%
(tr=tf="75us)
Istb : 100%
Cooling : Convection cooling

Ta: 25°C

36V
f=100Hz f=1kHz

«— Jout — \\ 1 \".
/ V\ / \

«— 0A —
Vout : 0.5V/DIV | Iout : SA/DIV Vout : 0.5V/DIV | Iout : SA/DIV
2ms/DIV 0.2ms/DIV
+0.44% | -0.60% +0.39% | -0.37%
48V
f=100Hz f=1kHz
« Jout — A RN
—0A —
Vout : 0.5V/DIV | Iout : 5SA/DIV Vout : 0.5V/DIV | Iout : 5A/DIV
2ms/DIV 0.2ms/DIV
+0.41% | -0.52% +0.31% | -0.24%

TDK-Lambda 24/41



2-9. Dynamic load response characteristics

24V
f=100Hz

Vout : 2V/DIV | Iout : 20A/DIV

2ms/DIV

-4.94%

+2.47% |

30V
f=100Hz

Vout : 2V/DIV | [out : 20A/DIV

2ms/DIV

+1.54% | -3.82%

Condition

Istb :
Cooling :

Ta:

Vin :
Iout/Pout :

CUS350MP-1000

100VAC

25% <> 800W

(tr =tf="75us)
100%

Convection cooling

25°C

f=1kHz

« [out —

«— 0A —

Vout : 2V/DIV

| Iout:20A/DIV

«— Jout —

«— 0A —

0.2ms/DIV
+2.63% | -2.59%
f=IkHz
//__ _u—_.‘\. ,/.—\_\\
—_ ’ \‘x__*.__// AN
Vout : 2V/DIV | Iout : 20A/DIV
0.2ms/DIV
+1.32% | -1.61%
25/41
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2-9. Dynamic load response characteristics

36V
f=100Hz

Vout : 2V/DIV | Iout : 10A/DIV

2ms/DIV

+1.48% | -3.28%

48V
f= 100Hz

Vout : 2V/DIV | Tout : 10A/DIV

2ms/DIV

+1.31% | -2.67%

Condition

Istb :
Cooling :

Ta:

Vin :
Iout/Pout :

CUS350MP-1000

100VAC

25% <« 800W

(tr =tf="75us)
100%

Convection cooling

25°C

f=1kHz

«— [out — / \

«— 0A —

Vout : 2V/IDIV

| lout:20A/DIV

0.2ms/DIV

+1.31%

| -1.55%

f=1kHz

«— Jout —

«— 0A —

Vout : 2V/DIV

| lout:10A/DIV

0.2ms/DIV

+1.00%

| -1.08%

TDK-Lambda
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2-9.

Dynamic load response characteristics

24V
f=100Hz

Vout : 2V/DIV | Iout : 20A/DIV

2ms/DIV

+3.83% | -10.04%

30V
f=100Hz

Vout : 2V/DIV | Iout : 20A/DIV

2ms/DIV

+1.79% | -5.25%

« Jout —

— 0A —

« Jout —

— 0A —

Condition

Istb :
Cooling :

Ta:

Vin :
[out/Pout :

CUS350MP-1000

200VAC

25% <> 1000W
(tr=tf="75us)
100%

Convection cooling

25°C

f=1kHz

Vout : 2V/DIV

Iout : 20A/DIV

0.2ms/DIV

+3.46%

-3.19%

f=1kHz

Vout : 2V/DIV

Iout : 20A/DIV

0.2ns/DIV

+1.75%

-1.94%

TDK-Lambda
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CUS350MP-1000

2-9. Dynamic load response characteristics
Condition Vin : 200VAC
Iout/Pout : 25% <> 1000W
(tr=tf="75us)

Istb : 100%

Cooling : Convection cooling
Ta: 25°C

36V
f=100Hz f=1kHz
it [remhm s — «— Jout — Jrremm——— [rmm———
/ \_\ J- \“,

/ / \

/ \ / \

/ \ \

/ W / W

Vout : 2V/DIV | Iout : 10A/DIV Vout : 2V/DIV | Iout : 10A/DIV

2ms/DIV 0.2ms/DIV
+1.49% | -4.15% +1.61% | -1.95%
48V
f=100Hz f=1kHz

«— lout —

— 0A —

Vout : 2V/DIV

Iout : 10A/DIV

Vout : 2V/DIV

| lout:10A/DIV

2ms/DIV

0.2ms/DIV

+2.00%

-5.02% +1.37%

| -1.35%

TDK-Lambda
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2-10. Response to brown out characteristics

Interruption time
A: No output voltage drop
B : No output voltage drop to 0V
C: Output voltage drops to 0V

CUS350MP-1000

Condition Iout: 100%
Istb: 100%
Cooling : Convection cooling

Ta: 25°C

Vin : 200VAC
A=25ms, B=40ms, C=45ms

A BC

Vin : 500V/DIV | Vout : 10V/DIV

50ms/DIV

Vin : 200VAC
A=23ms, B=38ms, C=53ms

24V
Vin : 100VAC
A=25ms, B=33ms, C= 34ms
B AC
||
Vin : 500V/DIV | Vout : 10V/DIV
50ms/DIV
30V
Vin : 100VAC
A=23ms, B=35ms, C=36ms
B AC

ABC

Vin : 500V/DIV

Vout : 10V/DIV

Vin : 500V/DIV Vout : 10V/DIV

50ms/DIV

50ms/DIV

TDK-Lambda
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2-10. Response to brown out characteristics

Interruption time
A: No output voltage drop
B: No output voltage drop to OV
C: Output voltage drops to 0V

CUS350MP-1000

Condition Iout: 100%
Istb: 100%
Cooling : Convection cooling

Ta: 25°C

Vin : 200VAC
A=25ms, B=3%ms, C= 54ms

36V
Vin : 100VAC
A=25ms, B=33ms, C= 34ms

B AC
Vin : 500V/DIV | Vout : 20V/DIV
50ms/DIV

48V

Vin : 100VAC

A=27ms, B=34ms, C=35ms

B AC

A BC
Vin : 500V/DIV | Vout : 20V/DIV
50ms/DIV
Vin : 200VAC

A=27ms,B=41ms, C= 65ms

Vin : 500V/DIV Vout : 20V/DIV

ABC

50ms/DIV

Vm : 500V/DIV Vout : 20V/DIV

TDK-Lambda

50ms/DIV

30/41



2-11.  Inrush current waveform
24V
Input turn on at ¢ =0°
i - .
Vin : 500V/DIV | Iin : 10A/DIV
50ms/DIV
Input turn on at ¢ = 0°
________________ e [\ Ar AAAAANAARNAA .r. A A
| ‘"_ VVVVVV VYV VNV VY Y
Vin : 500V/DIV | Iin : 10A/DIV
50ms/DIV

«— Iin —

«—Iin —

CUS350MP-1000

Vin :
Iout :
Istb :
Cooling :

Condition

Ta:
Input tum on at ¢ = 90°

100VAC

100%

100%

Convection cooling

25°C

Vin : 500V/DIV |

Iin : 10A/DIV

50ms/DIV

Vin :
Iout :
Istb :
Cooling :

Condition

Ta:
Input tum on at ¢ = 90°

200VAC

100%

100%

Convection cooling

25°C

Vin : 500V/DIV |

Iin : 10A/DIV

50ms/DIV

TDK-Lambda

31/41



CUS350MP-1000

2-12.  Input current harmonics

Condition Iout: 100%
Istb: 100%
Cooling : Convection cooling

Ta: 25°C
24V Vin: 100VAC
10
g JIS C61000-3-2 Limit (class A)
= 1
]
=
o 0.1
(o]
k=
o
<
T
0.001
11 17 19 21 23 25 27 29 31 33 35 37 39
Harmonics order
Vin: 230VAC
10
< IEC61000-3-2 Limit (class A)
]
=
o 0.1
Q
k=
S
E 001
=
0.001
11 17 19 21 23 25 27 29 31 33 35 37 39

Harmonics order

2-13.  Input current waveform
Condition Tout: 100%
Istb: 100%
Cooling : Convection cooling

24V Ta: 25°C
Vin : 100VAC Vin : 200VAC

/\\/\\/\ Na\TAVA

/\J//—\\/-\ — Vin— /—\\\_\\_///-_\\\\ ,/\

N

lin: 2ADIV | Vin: 500V/DIV in:2ADIV |  Vin: 500V/DIV

Sms/DIV Sms/DIV

TDK-Lambda 30/41



CUS350MP-1000

Leakage current characteristics

2-14.

0%

Tout :

Condition

100%
100%

Istb:
Cooling : Convection cooling

25°C

Ta:

24V

f=50Hz

. T - Ny [

S

(Yw)juormy o3eyed]

I
0.0

03

50

Input voltage (V)

f=60Hz

02 p-----------
1
0.0

S
(Yw)juoxmo a3eyea]

03

50

Input voltage (V)

33/41
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2-15.  Output ripple and noise waveform

24V
lout : 0%
. J %“--: — :%";‘;-__‘__‘_; o \:""*-::-;._
50mV/DIV 20ms/DIV
30V
[out : 0%
A ! 5:* :k‘\«. ;
\""“*“vn“mfk M”vﬁ‘maf LT h'm*?##%m“ﬁhw i
50mV/DIV 20ms/DIV

Condition Vin :
lout :

Istb:

Cooling :

Ta:

CUS350MP-1000

100VAC

100%

100%

Convection cooling

25°C
Iout : 100%

50mV/DIV

Sms/DIV

Iout : 100%

50mV/DIV

Sms/DIV

TDK-Lambda
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2-15.  Output ripple and noise waveform

[out : 0%

50mV/DIV 20ms/DIV

48V
Iout : 0%

NN NN
\\ = I N ¥ | ]
\"‘Ne \\“?\: \%“‘:-.‘-‘: \R\q\\ﬁ \“\"ﬂ‘ \"“L‘:‘ \%u.-_t
50mV/DIV 20ms/DIV

CUS350MP-1000

Condition Vin: 100VAC
Iout: 100%
Istb: 100%
Cooling : Convection cooling

Ta: 25°C
Iout : 100%

50mV/DIV Sms/DIV

Iout : 100%

50mV/DIV Sms/DIV

TDK-Lambda 35/41



CUS350MP-1000

2-16. Electro-Magnetic Interference characteristics

Conducted Emission

24V

Point A (0.2MHz)

Ref. Data Limit | Measure
@) | @B
QP 63.7 512
AV 53.7 49.1
Point B (0.2MHz)
Ref. Data Limit | Measure
(dB) (dB)
QP 63.7 53.1
AV 53.7 49.3

[dB(uV)]
100

Condition Vin: 230VAC
Tout: 100%
Istb: 100%
Cooling : Convection cooling

Ta: 25°C

Phase : N

90

80

VCCI ClassB

70

QP Limit

60 F

A

50 :VA

Level

WAL . MNW\M /

A

40 F

AL Ry T\
VCCI ClassB

30 [

20 [

AV Limit

10 F

[dB(uV)]
100

0.50 1.00 5.00 10.00 30.00
Frequency [MHz]

Phase : L

90

VCCI ClassB

80

QP Limit

N

jﬂ ‘/‘ T T

°
E | m :
40 F \rl\/\vaNn ﬂ 4 \N 4|
Nl Y
20 F VCCI ClassB
Tr AV Limit
20 F
0 [
o b
0.15 0.50 1.00 5.00 10.00 30.00

Frequency [MHz]

Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda 36/41



CUS350MP-1000

2-16. Electro-Magnetic Interference characteristics
Conducted Emission

Condition Vin: 230VAC
Iout: 100%
Istb: 100%
Cooling : Convection cooling

30V Ta: 25°C
Point A (0.2MHz) [dB(uV)] Phase : N
Ref. Data Limit | Measure 100
(dB) (dB) 90 r
QP 63.7 515 F
v 3 234 80 [ VCCI ClassB
337 : F A QP Limit
70
F~~
60 <
_
2 h <
g 50 v n W“m\ <
40 | - i —
g Vil "
30 F 'Awh VCCI ClassB
r AV Limit
20 F
10 F
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
Point B(02MHz) | [dB(pV)]
Ref. Data Limit | Measure 100 ¢
(dB) (dB) 0 I
QP 63.7 529 g
80 F VCCI ClassB
AV 53.7 487 B QP Limit
70 L /
S~
60 F <
— - ‘ N
5 B
A <&
% 50 ! \ <
40 F M\V 1
: A Wl \
30 F VCCI ClassB
r AV Limit
20 F
10 |
0
0.15 0.50 1.00 5.00 10.00 30.00

Frequency [MHz]

Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda 37/41



2-16. Electro-Magnetic Interference characteristics

Conducted Emission

36V
Point A (0.2MHz)
Ref. Data Limit | Measure
(dB) (dB)
QP 63.7 50.1
AV 53.7 47.8
Point B (0.2MHz)
Ref. Data Limit | Measure
@) | @B
QP 63.7 51.7
AV 53.7 48.1

CUS350MP-1000

Condition Vin: 230VAC
Tout: 100%
Istb: 100%
Cooling : Convection cooling
Ta: 25°C
[dB(uV)] Phase : N
100
90
80 [ VCCI ClassB
r QP Limit
F A
70 F—
S~
60 | .
s .
E 50 ’\/\/A M‘ <
40 f /\ lek w '\A )
30 g JLM“A}' v w VCCI ClassB
) AV Limit
2 [
10 f
ol
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
[dB(nV)]
100 .
90
%0 B VCCI ClassB
T B QP Limit
70 ]
I~
60 <
I ¢
RN , «
3 7 W N ’\ h
40 L YA N“ " .,J‘ I |
30 g A‘A VCCI ClassB
Tr AV Limit
20 F
0 F
0 C
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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2-16. Electro-Magnetic Interference characteristics
Conducted Emission

CUS350MP-1000

Condition Vin: 230VAC
Tout: 100%
Istb: 100%
Cooling : Convection cooling
48V Ta: 25°C
Point A (0.2MHz) [dB(uV)] Phase : N
Ref. Data Limit | Measure 100 -
(dB) (dB) o I
QP 63.7 50.6 r
AV 537 435 80 [ VCCI ClassB
. . F QP Limit
: A
70
S~
60 F <
3 o )
3 Bad ~ -
40 B AVANAKAL*‘A‘L h ,
r LA
30 [ 1 Vv VCCI ClassB
g AV Limit
20 F
10
0 C
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Point B (0.2MHz) [dB(uV)] Phase : L
Ref. Data | Limit | Measure 100
(dB) (dB) 90
QP 63.7 525 F
AV =3 28 80 © VCCI ClassB
7 7 " B QP Limit
70
S~
60 | <
— y
E 50 §W W <
40 F | h L) ] M
F V\N "\MLM,' ) el
20 & s VCCI ClassB
F AV Limit
20 |
10
0 L
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
TDK-Lambda 39/41



CUS350MP-1000

Radiated Emission

Vin: 230VAC

Condition

100%
100%

Tout :

Istb:
Cooling : Convection cooling

25°C

Ta:

Vertical

Horizontal

24V

[dBuV)]

[dB(uV)]

70

[=] [=] =}
© Lo} ~

AT

30

[=] o =}
[ —

o [=} j=3
o~ © n

100.0

50.0
Frequency

30.0

100.0

50.0
Frequency

30.0

[MHz]

[MHz]

Vertical

Horizontal

30V

o E
O 2.2

5 e

-9

©5
ﬂ,,,,,,,,77777 ,,77,,,,,,,
>
= O =3 [=) =) =) [=) =) )
7~ © rs < ) N —
= AT

.

O 2.E

Sii—

&

©o
g AN RN R Lo din
S
EXe) =) [=) =] ) [=) =) (=
I~ © rs <+ ) N —
= oA

100.0

50.0
Frequency

30.0

100.0

Frequency

30.0

[MHz]

[MHz]

Limit of EN55011-B,EN55032-B are same as its VCCI class B.

Indication is peak values.
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CUS350MP-1000

100%
100%
25°C
Vertical

Vin: 230VAC
Ta:

Istb:
Cooling : Convection cooling

Tout :

Condition

[dB(uV)]

Horizontal

Radiated Emission

36V

[dBuV)]
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[MHz]

100.0

TDK-Lambda

[MHz]

100.0

Frequency

Limit of EN55011-B,EN55032-B are same as its VCCI class B.
Indication is peak values.
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