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TE 7 Definition
vin L AJIEEE  Input voltage
Vout  ......... i 717%EJE  Output voltage
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Ta ... JEPHIRE  Ambient temperature
f JEE Frequency
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1. BIEFE
T (0] 5

1.1

CUS60M

Evaluation Method
Circuit used for determination

H7E A1 Circuit 1 used for determination

- R
- 1@ FE AR R

- 3 TR PR R

- HASES BN 0 R
c HAISEL T80 Rtk
« MU PR R IR T R

Steady state data
Over current protection (OCP) characteristics
Over voltage protection (OVP) characteristics
Output rise characteristics
Output fall characteristics
Hold up time characteristics

Digital power meter
v R
AC POWER
SUPPLY J P.S. 9 ;‘Z Load
( A"V"
v Shunt Res.
Controlled Temp. Chanmber
JE[F]#2 Circuit 2 used for determination
CEEISE (ATTALE) R Dynamic load response characteristics
Digital power meter
r= — —
— e > Q
AC +V
Sw1 Dynamic dunmy
load
AC POWER Loadl 1
SUPPLY P.S. 9 Load| 2 —| l—
(\_
AC -V( Av‘v‘v
Shunt Res.

Output current waveform
Tout 25% <==>75%

100%
75%

H7E A3 Circuit 3 used for determination

Slide Res.

- AN — B (BEANEGR) B Inrush current waveform

AC +V

Dynamic
Dip
Simulator

- Load

Shunt Res.

Current probe

TDK-Lambda

T-1



HIZE B4 Circuit 4 used for determination

CUS60M
- Y — o TR

Leakage current characteristics

(a) Earth leakage current of CLASS I equipment

Digital power meter
I

Isolation
trans

AC 9
power
supply
} |

Shunt Res.

Measure in all possible combination of position of S2 with : S1 closed (NORMAL CONDITION), and S1 open (Signle fault condition).

(b) Patient leakage current

Digital power meter
I

Isolation
trans

AC P N
power
supply
}

Shunt Res.

Measuring device

CLASS I equipment:

S1, S3 closed, measure under all possible position of S2.
Single fault condition: S1 open with S3 close or S1 close with S3 open.
CLASS II equipment:

S3 open, Protection Earth not connected, measure under all combination of position of S1 and S2.
Single fault condition: S1 open.

H7E A5 Circuit 5 used for determination
cHAY T A RXPEIE

Output ripple and noise waveform

Digital power meter

1.5m 50Q Cable
AC POWER|
SUPPLY

Oscilloscope
Bandwidth : 20MHz

| C1: 0.1uF Film Cap.

C2: 47uF Elect Cap
150mm

TDK-Lambda



I EHERL.  Configuration used for determination

- EM I F¢i%

Electro-Magnetic Interference characteristics

CUS60M

(a) MU - EE (RiE/ A X) Conducted Emission
CLASS I setup:
g b [=1=] N — N
LR TR FEEEKHE
D.U.T. Aluminum (2m X 2m)
BRI B4 plate Vertical Ground
AMN 50Q/50ud D=80cm { _D=40cm Reference Plane
EMI Test Receiver FG /
Spectrum Analyzer AN N
AN
< IS5 N [=]
9 IR~ Wood H=80cm
v stand
¢
_ ' 1 : . Ja
T N o AT
J%_ﬂﬂ IKER i Power Source
- Earth Horizontal Ground
CLASS 1I setup:
kR [ EEEEKME
D.U.T. (2m X 2m)
FELL IR 1 Y Vertical Ground
AMN 50€/50uH D=80cm b - _D=40cm_|| Reference Plane
EMI Test Receiver | /
Spectrum Analyzer \ [ 1N

AN
=y i =)
' T;ZJF‘ ” C7bl/ | Wood H=80cm
ower Lable stand
5 ? : , Ve
_T__ -
e VNN
- Earth Horizontal Ground Plane

(b) MEZFBRRE (Bdt /1 X)

Radiated Emission

o ANTEMR

Power Source

:tté % e
CLASS I setup: PraApeas
i D.U.T. R
D=3m TV IR
\ Aluminum
EMI Test Receiver late
Spectrum Analyzer g ;D G :
Pre Amp. 75 —
\ Antenna & H=80cm
IR —7 v Wood B—T—T )
Power Cable stand Turn Table
—
;I L - '—o ASIEIR
J‘%_i " K H T Power Source
= Earth Horizontal Ground Plane
CLASS 1II setup: -
7 D=3 PP RR
—om D.U.T.
rAR
EMI Test Receiver
Spectrum Analyzer 4
Pre Amp. F g I 1
\ Antenna N H=80cm
IR —7 v Wood H— T =T )
Power Cable stand Turn Table
—
? LS T ALER
J%:ﬂﬂ K T Power Source
= Earth Horizontal Ground Plane

T

DK-Lambda
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1.2 fEHRER S

List of equipment usec

CUS60M

EQUIPMENT USED MANUFACTURER MODEL NO.

1 | DIGITAL STORAGE OSCILLOSCOPE | YOKOGAWA ELECT. DL2054/DL9040

2 | DIGITAL MULTIMETER AGILENT 34970A

3 | DIGITAL POWER METER YOKOGAWA ELECT. WT210

4 | CURRENT PROBE TEKTRONIX 63202

5 | DC AMPERE METER TEKTRONIX P5100

6 | DYNAMIC DUMMY LOAD CHROMA 63030/63610/63640

7 | Ac SOURCE KIKUSUI PCR2000L

8 | AC SOURCE TAKAMISAWA PSA-210

9 | EARTH LEAKAGE CURRENT METER | SIMPSON 228

10 | PATIENT LEAKAGE CURRENT METER| SIQ S1Q16042

11 | CONTROLLED TEMP. CHAMBER TABAI-ESPEC 63203

12 | EMI TEST RECEIVER ROHDE & SCHWARZ ESCI-03

13 | LISN ROHDE & SCHWARZ ENV216

14 | BICONICAL ANTENNA EMCO 63208
TDK-Lambda T-4




2. FtET—%
2.1 FRReME

Characteristics

Steady state data
(1) ATy - A - RS ) HE) - WL
Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

| 12V | 1. Regulation - line and load

CUS60M

25 C

(CUS60M-12)

|24V|

(CUS60M-24)

Condition Ta:
lout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 12.081V | 12.082V | 12.082V | 12.082V 1mV 0.008%
50% 12.059V | 12.059V | 12.059V | 12.058V 1mV 0.008%
100% 12.031V | 12.033V | 12.035V | 12.034V 4mV 0.033%
load 50mV 49mV 47mV 48mV
regulation 0.417% | 0.408% | 0.392% | 0.400%
2. Temperature drift Conditions Vin
lout
Ta -20°C +25°C +50°C | temperature stability
Vout 12.002V | 12.033V | 12.030V [ 31mV [ 0.004%
3. Start up voltage and Drop out voltage Conditions Ta:
lout
Start up voltage (Vin) | 57.0Vac
Drop out voltage (Vin) | 71.0Vac
1. Regulation - line and load Condition Ta:
lout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 24.040V | 24.041V | 24.041V | 24.042V 2mV 0.008%
50% 24.031V | 24.032V | 24.031V | 24.032V 1mV 0.004%
100% 24.021V | 24.021V | 24.022V | 24.023V 2mV 0.008%
load 19mV 20mV 19mV 19mV
regulation 0.079% | 0.083% | 0.079% | 0.079%
2. Temperature drift Conditions  Vin
lout
Ta -20C +25°C +50°C | temperature stability
Vout 23.993V | 24.022V | 24.033V | 40mV | 0.002%
3. Start up voltage and Drop out voltage Conditions Ta:
lout

Start up voltage (Vin) | 68.6Vac
Drop out voltage (Vin) | 71.7Vac
TDK-Lambda

: 115 VAC
: 100 %

25 C

: 100 %

25 C

1 115 VAC
: 100 %

25 °C
: 100 %

T-5



CUS60M

(2) #h=xt )RR

Efficie

ncy vs. Output current Conditions Vin : 85 VAC ------
: 115 VAC - ——
: 230 VAC ——
: 265 VAC ———-

Ta : 25°C

[ 12V

(CUS60M-12)
100%

90%

80%

70%

Efficiency (%)

60%

50%

e — .

20.0 40.0 60.0 80.0 100.0

Output current (%)

| 24V

(CUS60M-24)
100%

90%
80%

70%

Efficiency (%)

60%

50%

— — — —_—— . —

o e——TT

20 40 60 80 100

Output current (%)

TDK-Lambda T-6



CUS60M
(3) AJJFEHLRS it

Input current vs. Output current Conditions Vin : 85 VAC ------
115 VAC - ——
: 230 VAC ——
: 265 VAC ———-
Ta : 25°C
| 12V |
(CUS60M-12)
14
1.2
2 1.0 - /’/ = -
st e
lo: 100% g 08 B
Vin Input current 3 - e
85Vac 1.314A = L — —
115Vac 1.040A £ o4 A ==
230Vac 0.622A /,//.’?' ’///’/
265Vac 0.558A 0.2 | =
0.0
0 20 40 60 80 100
Output current (%)
| 24v |
(CUS60M-24)
14
12
< 10 gt
lo:100% g 08 e
Vin Input current 3 06 - S
85Vac 1.309A 2 T ———-"
115Vac 1.027A = 04 = —
230Vac 0.614A 0.2 sl
265Vac 0.557A 0.0 2
0 20 40 60 80 100

Output current (%)

TDK-Lambda T.7



(1) ANTAF N

Input power vs. Output current

12V
(CUS60M-12)

lo: 100%
Vin Input power
85Vac 69.69W
115Vac 68.01W
230Vac 66.68W
265Vac 67.35W
24V
(CUS60M-24)
lo: 100%
Vin Input power
85Vac 69.40W
115Vac 67.99W
230Vac 66.70W
265Vac 67.43W

CUS60M

Conditions Vin: 85 VAC ----
. 115 VAC -.—.
230 VAC ——
. 265 VAC ~7°
Ta: 25°C
/77/
P ’/’
/{/
7~
e
20 40 60 80 100
Output current (%)
//
20 40 60 80 100
Output current (%)

TDK-Lambda T8



2.2 1 FEVTIRERFE

Over current protection (OCP) characteristics

12V

Conditions Vin: g5 \VAC ------

(CUS60M-12)

24V
(CUS60M-24)

Output voltage (V)

Output voltage (V)

18

15

12

30

25

20

15

10

Output current (%)

TDK-Lambda

115 vAC -------
230 VAC
265 VAC ——-—-
Ta: 25°C
Lo
PR EEEN
e s
7 s -7
//./ o o
A
// -
o
//’./ /,—’
Z ..
e
50 100 150
Output current (%)
50 100 150

CUS60M

T-9



2.3 18R PRAERFE

Over voltage protection (OVP) characteristics

12V
(CUS60M-12)
Conditions  Vin: 115 VAC
lout : 09%
Ta: 25C
OVP Point — \
|
Vout — e
oV —
5V/DIV 50s/DIV
Conditions  Vin: 230 VAC
lout : 09%
Ta: 25 C
OVP Point — |
|
Vout — ===
oV —
5V/DIV 50s/DIV
TDK-Lambda

CUS60M

T-10



2.3 TR IR CUS60M

Over voltage protection (OVP) characteristics

24V

(CUS60M-24)
Conditions  Vin: 115 VAC

lout : 09%
Ta: 25C
Mon - 1.5 M 50s/di
OVP Point —
Vout — s
oV —
10V/DIV | 50s/DIV
Conditions  Vin: 230 VAC
lout : 09%
Ta: 25 C
Mon - 1.5 M 50s/di
OVP Point —
Vout — '-J
oV —
10V/DIV | 50s/DIV

TDK-Lambda T-11



2.4 HASLH B3 0 Kk

Output rise characteristics

[ 12v |
(CUS60M-12)

lout : 0%

<~ Vout —

DCB A
|
-

f}‘

— ik

Dl

5VIDIV |

100ms/DIV

| 24V |
(CUS60M-24)

lout : 0%

DC B A ”

.

M@ Vout —

I

i

—

i
10Vv/DIV

|

i

I

100ms/DIV

CUS60M

Conditions  Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)
Ta: 25°C

lout : 100%

AR
5V/IDIV. | 100ms/DIV

lout : 100%

DCB A

T

W

A

it

it

10V/DIV 100ms/DIV

TDK-Lambda T-12



2.6 MASLH TR0 Rtk

Output fall characteristics

[ 12v ]
(CUS60M-12)
lout : 0%
AB C D Main 2 1.25 M 50s/div
‘ - Vout —
& ~ VvV —
B
5VIDIV |  50s/DIV
| 24V |
(CUS60M-24)
lout : 0%
AB CD
< Vout —
=
10V/DIV 50s/DIV

CUS60M
Conditions  Vin: 85 VAC (A)

115 VAC (B)
230 VAC (C)
265 VAC (D)
Ta: 25°C
lout : 100%
AB C Main625M 50ms/div
wi
\\ |
|
MAA
VUV
5V/IDIV. [  50ms/DIV
lout : 100%
AB C D o

)\

M

10V/DIV 50ms/DIV

TDK-Lambda T-13



2.6 HiJPRFFRERHIRFME

Conditions Vin : 115 VAC

CUS60M

230 VAC ——

Hold up time characteristics
Ta : 25°C
2V |
(CUS60M-12)
1000 <
£ 100 I —
=S e
> == Seea
K I e e e D B
L s s S T
T —
10
0 20 40 60 80 100
Output current (%)
| 24V |
(CUS60M-24)
1000 ~
N
TUE)\ Mo T ——
£ 100 . —
=% i
e I e D D s
= O N N N Ihinr L
o I
o s s s s s B B S
10
0 20 40 60 80 100

Output current (%)

TDK-Lambda

T-14



2.7 WEICE (AMEL) Rk
Dynamic load response characteristics

12V
(CUS60M-12)

f=100Hz

7w |

M -~ Vout —~

Conditions

CUS60M

Vin :
lout :

115 VAC
25% <> 75%

(tr = tf = 75us)

Ta:

25 C

f=1kHz

A PRA SV

00570

- . 0—>
200mV/DIV 2ms/DIV 200mV/DIV 200us/DIV
+1.27% -1.14% +1.19% -1.07%
24V
(CUS60M-24) f=100Hz f=1kHz
W TN /v | o |
W’\'" ~ Vout — W
<~ lout:0%—
200mV/DIV 2ms/DIV 200mV/DIV 200us/DIV
+0.50% -0.60% +0.47% -0.53%
TDK-Lambda T-15



2.7 WEICE (AMEL) Rk
Dynamic load response characteristics

12V
(CUS60M-12)

f=100Hz

7w |

MW - Vout —

Conditions

CUS60M

Vin :
lout :

230 VAC
25% <> 75%

(tr = tf = 75us)

Ta:

25 C

f=1kHz

"\ A

00570

— ;_Io:ﬁ!g%: ~/
200mV/DIV 2ms/DIV 200mV/DIV 200us/DIV
+1.26% -1.35% +1.03% -1.27%
24\
(CUS60M-24) f=100Hz f=1kHz
W TN /v | T
—V——M—W—J\ <~ Vout — W
Ne— L ]
<~ lout:0%—
200mVv/DIV 2ms/DIV 200mVv/DIV 200us/DIV
+0.57% -0.67% +0.47% -0.57%
TDK-Lambda T-16



2.8 ANJyEEB#HT R

Response to brown out characteristics

12V

(CUS60M-12)

A =18ms
B = 24ms

C =30ms

24V

(CUS60M-24)

A=19.1ms
B=29.5ms

C=38.5ms

ABC

Main < 1.25 M 50ms/div

5v/DIV | 50ms/DIV
ABC

Main : 1.20 M S0ms/div

RATAVAVA e A AVAVAVAVAVAVAVAAAVAFAFASATA VA

10V/DIV | 50ms/DIV

TDK-Lambda

Ta

~— Vout

— oV

<~ Vin

Vout

ov

<~ Vin

CUS60M

Conditions Vin : 115 VAC
lout : 100 %

T-17



2.8 ANJJEEB#HERE
Response to brown out characteristics

12V

(CUS60M-12)

A =109ms
B=117ms

C=122ms

24V

(CUS60M-24)

A=112.3ms
B=125.0ms

C=134.5ms

ABC

Conditions

fain 2 1.2 M

50ms/div

5V/DIV |

50ms/DIV

S0ms/div

Ta

— Vout

— oV

<~ Vin

el <— \/OUL

J\/W\f——MMNWWV\M

10V/DIV

50ms/DIV

TDK-Lambda

— oV

<~ Vin

CUS60M

Vin : 230 VAC
lout : 100 %

T-18



2.9 AJY— VR (EAER) B CUS6OM

Inrush current waveform

(CUS60M-12) Conditions Vin: 115 VAC
Iout: 100 %
Ta: 25°C
Cold start
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
d=0° d=90°
Wan T W TOme/av | Wan 1.0 W SUms/dv |

| IREAEEE
' FITTTTTT T I

—— \WWWWWWWVWW = Vin — e WAV

SA/DIV 50ms/DIV 10A/DIV 50ms/DIV

Conditions Vin: 230 VAC
Tout: 100 %

Ta: 25°C
Cold start
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
d=0° ®=90°
Wan: 1.2 M BUms/dv | Wan: 1.2 M BUms/dv |

-—-ﬂ-#-—---mﬁhﬁr‘-ﬂw-ﬁwhenn—» ot
—WAVAVAMARAAANA - vim - ——AAVMAAAAMA

10A/DIV 50ms/DIV 20A/DIV 50ms/DIV

TDK-Lambda T-19



2.9 AJY— VR (EAER) B CUS6OM

Inrush current waveform

24V
(CUS60M-24) Conditions Vin: 115 VAC
Iout: 100 %
Ta: 25°C
Cold start
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
d=0° d=90°
Wan T W TOme/av | Wan 1.0 W SUms/dv |
| NI O
' EREARENE R e

— WV - vin — =W

SA/DIV 50ms/DIV 10A/DIV 50ms/DIV

Conditions Vin: 230 VAC
Tout: 100 %

Ta: 25°C
Cold start
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
d=0° ®=90°
Wan: 1.2 M BUms/dv | Wan: 1.2 M BUms/dv |

-—-L-——w-ﬂqwmwﬂme s
— MMM = vin - —ANVAVAAMANAL

10A/DIV 50ms/DIV 20A/DIV 50ms/DIV

TDK-Lambda T-20



2.10 U — 7 Bk
Leakage current characteristics

12V
(CUS60M-12)

Earth leakage current of CLASS | equipment

Normal condition

80 120 160 200 240 280
Input voltage (VAC)
Normal condition
350
300
<250
=)
=200
5150 ——
100 e
g /-/
& 50
|
0
80 120 160 200 240 280

Input voltage (VAC)

CUS60M

Conditions lout: 0% ------

100 %
Ta: 25°C

Equipment used : SIMPSON228

f: 50 Hz

Single fault condition(Open L or N)

80 120 160 200 240 280
Input voltage (VAC)

f: 60 Hz

Single fault condition(Open L or N)

/

80 120 160 200 240 280

Input voltage (VAC)

TDK-Lambda T-21




2.10 U — 7 FEifEE CUS60M

Leakage current characteristics Conditions lout: 0% ------
100 %
Ta: 25°C

Equipment used : S1Q16042
12V
(CUS60M-12)

Patient leakage current of CLASS | equipment

f: 50 Hz
Normal condition Single fault condition(Open L or N)
100 100
.80 .80
< <
< 60 < 60
::Cj ::Cj //f
3 40 — 3 40 -
g 2 o i g2 L+
S // S
- -
0 0
80 120 160 200 240 280 80 120 160 200 240 280
Input voltage (VAC) Input voltage (VAC)
f: 60 Hz
Normal condition Single fault condition(Open L or N)
100 100
80 80
E! 3 T
= 60 <= 60
5 » 3 //
= 7 5 —
3 40 e 3 40 — —
_____ (5}
%’ .-—/%—‘ g //
§ 20 [ s 20
| -
0 0
80 120 160 200 240 280 80 120 160 200 240 280
Input voltage (VAC) Input voltage (VAC)

TDK-Lambda T-22




2.10 U — 7 FEifEE CUS60M

Leakage current characteristics Conditions lout: 0% ------
100 %
Ta: 25°C

Equipment used : S1Q16042
12V
(CUS60M-12)

Patient leakage current of CLASS Il equipment

f: 50 Hz
Normal condition Single fault condition(Open L or N)
100 100
. 80 . 80
< <
< 60 < 60 :
5 5 I
3 40 — 3 40 o
& ///” S //
£ 20 £ 20 |
- -
0 0
80 120 160 200 240 280 80 120 160 200 240 280
Input voltage (VAC) Input voltage (VAC)
f: 60 Hz
Normal condition Single fault condition(Open L or N)
100 100
80 80 >
> = Z
= 60 <= 60
5 3 T
= =" 5 i
3 40 - 3 40 /ﬂ/
[<5)
% — g //
%20 [ € 20
| -
0 0
80 120 160 200 240 280 80 120 160 200 240 280
Input voltage (VAC) Input voltage (VAC)

TDK-Lambda T-23




2.10 U — 7 FEifEE CUS60M

Leakage current characteristics Conditions lout: 0% ------
100 %
Ta: 25°C

Equipment used : SIMPSON228
24V

(CUS60M-24)

Earth leakage current of CLASS | equipment

f: 50 Hz
Normal condition Single fault condition(Open L or N)
350 350
300 300
<250 <250
= /’
=200 =200 —
5150 5150
2100 _—— 2100 antl
§ 50 | § 50
0 0
80 120 160 200 240 280 80 120 160 200 240 280
Input voltage (VAC) Input voltage (VAC)
f: 60 Hz
Normal condition Single fault condition(Open L or N)
350 350
300 300 -
<250 <250
2 =) 7
=200 £200 > ~
5150 — 5150 -
£100 — £100
2 — g
@ 50 @ 50
0 0
80 120 160 200 240 280 80 120 160 200 240 280
Input voltage (VAC) Input voltage (VAC)

TDK-Lambda T-24




2.10 U — 7 FEifEE CUS60M

Leakage current characteristics Conditions lout: 0% ------
100 %
Ta: 25°C

Equipment used : S1Q16042
24\
(CUS60M-24)

Patient leakage current of CLASS | equipment

f: 50 Hz
Normal condition Single fault condition(Open L or N)
100 100
.80 .80
< <
< 60 < 60
g g P
= = e
3 40 e 3 40 — s
% /__-4¢ ------ 87 %%——
£ 20 e L 20 |
8 = $ =
- -
0 0
80 120 160 200 240 280 80 120 160 200 240 280
Input voltage (VAC) Input voltage (VAC)
f: 60 Hz
Normal condition Single fault condition(Open L or N)
100 100
80 80
< &) =
= 60 = 60 e
5 - o =
= - 5 "
2 40 e = o 40 e
) T % %.
g T g T
® 20 [ T 20 [
9 - |
0 0
80 120 160 200 240 280 80 120 160 200 240 280
Input voltage (VAC) Input voltage (VAC)

TDK-Lambda T-25



2.10 U — 7 Bk
Leakage current characteristics

24V
(CUS60M-24)

Patient leakage current of CLASS Il equipment

Normal condition

CUS60M

Conditions lout: 0% ------
100 %

Ta: 25°C

Equipment used : S1Q16042

f: 50 Hz

Single fault condition(Open L or N)

120 160 200 240 280
Input voltage (VAC)

f: 60 Hz

Single fault condition(Open L or N)

100 100
. 80 . 80
< <
=) =)
= 60 — 60
[y [y
e e
S 40 = 3 40
3 Aﬁ%— 3
2 = 2
£ 2 S £ 2
3 —— 3
- -

0 0
80 120 160 200 240 280 80
Input voltage (VAC)
Normal condition

100 100

80 80
g E
— 60 = 60
= 5
§ 40 P ° 40
% ___——'/ g
X 20 |- il < 20
b5
| -

0 0
80 120 160 200 240 280 80
Input voltage (VAC)
TDK-Lambda

120 160 200 240 280
Input voltage (VAC)
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2. 11 A v T, A R CUS60M

Output ripple and noise waveform Conditions Vin: 115 VAC
Ta: 25°C
[ 12V ]
(CUS60M-12) lout : 0% lout : 100%

Main: 1.5 M Sms/div Main = 1.25 W 5ms/div

s R i e

50mV/DIV 5ms/DIV 50mV/DIV | 5ms/DIV
| 24V |
(CUS60M-24) lout : 0% lout : 100%

AT T/ Main 1.2 M Sms/div

e P Yapl W Susnd Bpen g

50mV/DIV 5ms/DIV 50mV/DIV 5ms/DIV

TDK-Lambda T-27



2. 11 A v T, A R CUS60M

Output ripple and noise waveform Conditions Vin: 230 VAC
Ta: 25°C
[ 12V ]
(CUS60M-12) lout : 0% lout : 100%

Vo TSN Sms/dv Main : 1.2 M Sms/div

TSl "

50mV/DIV | 5ms/DIV 50mV/DIV 5ms/DIV
| 24V |
(CUS60M-24) lout : 0% lout : 100%

AT T/ Main 1.2 M Sms/div

50mV/DIV 5ms/DIV 50mV/DIV 5ms/DIV

TDK-Lambda T-28



2.12 EM I % CUS60M

Electro-Magnetic Interference characteristics Conditions  Vin : 115 VAC
lout : 100 %
Ta : 25°C

e 7FEE
Conducted Emission (CLASS 1)

| 12V |
CUS60M-12 Phase : L
( : _ EN55022
Point A ol Class B
(0.19MHz) ot Point:A QP Limit
Ref. Limit [Measure ol l ]
Data| (dBuv) | (dBuv) T~
oP | 642 | 526 2% in |
AV | 542 | 333 e EN55022
L . Class B
- AV Limit
27 !
1wl
UlSGk 300 400500 800 1M M 3M 4M5M 6 8 10M 20M  30M
FrequencyinHz
Phase : N
EN55022
Point B el Class B
(0.20MHz) 70T QP Limit
Ref. Limit |Measure % j ] !
Data| (dBuv) | (dBuv) T~
50T T i i e B 4—|
QP | 638 | 531 - = S EEE L S '
AV | 536 | 331 CR EN55022
. ' g Class B
3 i | AV Limit
2] i L Vil g 4 b b
I M My "‘1-T‘~"|U=l‘f"1‘!1,rlg n
10 :
Dlka 300 400 S'OO ' 800 1M 2M 3_l\-[ -'!l_\i S;d l6 l ; I(IJ.\i EOI_\-I 3(;1\[

FrequencyinHz

EN55011-B,VCCI-B,FCC-BD RS EIXEN55022 class BD [RFAHE & [F] U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda T-29



2.12 EM I #

CUS60M

EN55022
Class B
QP Limit

!
7

EN55022
Class B
AV Limit

Electro-Magnetic Interference characteristics Conditions  Vin 230 VAC
lout : 100 %
Ta : 25°C
M - HE R
Conducted Emission (CLASS 1)
[ 12v ]
(CUS60M-12) Phase : L
Point A o ,
I Point:A
(OZOMHZ) 700
Ref. Limit |Measure . ?C |
Data| (dBuv) | (dBuv) > 7o N I I I R O N o 0 e e Mo
QP | 634 | 538 Rl o e
AV | 542 | 340 1]
]
20: \ { ’..‘- lIJ‘-i‘g“ﬂl‘;Eﬂﬁ\l‘}:ig,";w;I‘ b
I ORI Wiy
0] vy ;
150k 300 400500 800 IM M 3M 4MSM6 8 10M 20M  30M
FrequencyinHz
Phase : N
Point B “L  [point:B
(OZOMHZ) 70
Ref. Limit [Measure ol
Data| (dBuv) | (dBuv) s TRl T T[T
oP | 638 | 568 =
AV 53.6 35.2 i 40
= 30 I
20 [
0]
150k 300 400500 800 IM M 3M 4MSM6 8 10M 20M  30M
FrequencyinHz

EN55011-B,VCCI-B,FCC-B®D [ A EIZEN55022 class BO [RFE & 7] U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda

EN55022
Class B
QP Limit

P
7

EN55022
Class B
AV Limit
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2.12 EM I F#tE
Electro-Magnetic Interference characteristics

e 7FEE
Conducted Emission (CLASS 1)

[ 12v ]
(CUS60M-12)
Point A
(4.95MHz)
Ref. Limit |Measure
Data| (dBuv) | (dBuv)
QP 56.0 46.9
AV 46.0 32.3
Point B
(4.87MHz)
Ref. Limit |Measure
Datal (dBuV) | (dBuV)
QP 56.0 48.7
AV 46.0 36.1

Conditions

CUS60M

Vin
lout :
Ta :

Phase : L

25 C

115 VAC
100 %

EN55022

80T
70

601

Y

50

40

Level indB pV

30
20f

0]

0 +——t—————
150k 300 400500 800 IM

M 3M 4MSM6 8 10M

FrequencyinHz

20M  30M

Class B
QP Limit

!
7

EN55022
Class B
AV Limit

Phase : N

EN55022

Level indB pV

K

150k 300 400500 800 1M

M 3M 4MSM6
FrequencyinHz

8 10M

20M  30M

Class B
QP Limit

P
7

EN55022
Class B
AV Limit

EN55011-B,VCCI-B,FCC-B®D [ A EIZEN55022 class BO [RFE & 7] U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda
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2.12 EM I #

CUS60M

Electro-Magnetic Interference characteristics Conditions  Vin 230 VAC
lout : 100 %
Ta : 25°C
M - HE R
Conducted Emission (CLASS 1)
[ 12v ]
CUS60M-12 :
( Phase : L ENBE022
Point A 0] . Class B
I Point:A oo
(OlgMHZ) 70 : QP Limit
Ref. Limit |Measure 61 3 | <_|
Data| @Buv) | (@Buv) s | I=l_
op | 642 | 576 2% ~ o |
AV | 542 | 437 2 ¥ EN55022
e 0t Class B
- AV Limit
2]
10]
01501;: 300 400500 800 IM 2M 3M 4AMSM6 8 10M 20M  30M
FrequencyinHz
Phase : N EN55022
Point B 8] 5 Class B
I Point:B i
(0.20MHz) ot QP Limit
Ref. Limit |Measure st 7"< ; 4_|
Data| (dBuv) | (dBuVv) > 1.
QP 63.4 58.8 3 |
AV | 538 | 46.8 3 ENS55022
L Class B
AV Limit
0]
150k 300 400500 800 1M M 3M 4MSM6 8 10M 20M  30M
FrequencyinHz

EN55011-B,VCCI-B,FCC-B®D [ A EIZEN55022 class BO [RFE & 7] U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda
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2.12 EM I #

CUS60M

Electro-Magnetic Interference characteristics Conditions  Vin 115 VAC
lout : 100 %
Ta : 25°C
M - HE R
Conducted Emission (CLASS 1)
24V |
(CUS60M-24) Phase : L
- EN55022
Point A 80T Class B
(0.19MHz) Point:A QP Limit
Ref. Limit |Measure |
Data| (dBuv) | (dBuVv)
>
QP 63.8 51.7 2 |
AV | 542 | 314 3 EN55022
3 Class B
AV Limit
OISOk 3;30 4;)05;)0 YSC')O ll.\l 2..\‘1 3:\‘1 4:\1 >\16 8 16.\1 26)-! 3{').\1
Frequency in Hz
Phase : N
- EN55022
Point B 0] Class B
(0.19MHz) " Point:B QP Limit
Ref. Limit |Measure i K
607 | <_|
Data| (dBuVv) | (dBuVv)
= | s - -
QP 64.2 51.9 g 0] e |
AV 53.8 32.6 = %0 EN55022
g ] Class B
] AV Limit
20, Jll‘ o e bl g dadalidl § Jikih e ie TGS
f | \Ii‘(- 1 ‘-'-ifh‘)»‘rl‘f'u";‘(ff“{s .:y_l“;vy‘:_?‘_f?‘i I L ‘
0] IR
0150k I 3;}0 4(I)05I00 'S(I}O l:\-I 2.;.-1 3IM 4M 5:\1 6 l S 1(').\1 20'.\1 30M
Frequency in Hz

EN55011-B,VCCI-B,FCC-BD R IZEN55022 class BORFE & [7] U

Limit of EN55011-B,VCCI-B,FCC-B are same

TDK-Lambda

as its EN55022 class B.
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2.12 EM I #

Electro-Magnetic Interference characteristics

e 7FEE
Conducted Emission (CLASS 1)

CUS60M

Vin
lout :
Ta :

Conditions 230 VAC
100 %

25 C

Phase : L

Level in dBpV

! Point:A

707
60:_«i : |

50T

40

il

(! .(» \ V-‘F';‘:.‘ 1\1;1[ \h[ | |(l}'lli‘,[r i :?‘ [

l:

800 1M 2M  3M 4M5M6 8 1M 20M 30M

Frequency in Hz

300 400500

Phase : N

[ 24v ]
(CUS60M-24)
Point A
(0.20MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 64.2 55.7
AV 53.6 34.7
Point B
(0.20MHz)
Ref. Limit |Measure
Datal (dBuV) | (dBuV)
QP 63.8 54.0
AV 53.6 34.3

Level in dBpv

80

Point:B

70

60 |

50

40

30

20

bkl whd
.‘,‘l,”r

|
Rl

A -
oLl N A
W ’-fg' h'-lP

| N

i Lk
)

150k 300 400500 800 1M 2M  3M 4M5SM6 8 1M 20M  30M

Frequency in Hz

EN55011-B,VCCI-B,FCC-BD RS EIXEN55022 class BD [RFAHE & [F] U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda

EN55022
Class B
QP Limit

P
i

EN55022
Class B
AV Limit

EN55022
Class B
QP Limit

!
I

EN55022
Class B
AV Limit
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2.12 EM I #

CUS60M

Electro-Magnetic Interference characteristics Conditions  Vin 115 VAC
lout : 100 %
Ta : 25°C
MEE I 1R
Conducted Emission (CLASS 1)
24V |
(CUS60M-24) Phase : L
Point A 0]
(2.48MH2) 07 Point:A
Ref. Limit |Measure I
Data| (@Buv) | (dBuv) Ut '/ |
QP | 56.0 | 448 g 5]
AV 53.4 37.9 E 40
. I | AT ([T 7 QT
1 | " 't"‘hf.'!a‘-:{W'“'L?‘f"%'!'?J,”"'I?‘f‘}f‘"‘i"'-'“f"f‘f't:‘
0] il | L =i
10
0150k 3I[)0 4;)05IOOI }8601:\1 Z.I\I JI.\I 4:\15:\[:5 | 8 l[‘)M 2(;.\1 3(;)]
Frequency in Hz
Phase : N
Point B s
(0.20MHz) N j Point:B
Ref. Limit [Measure :7&
Data| (dBuv) | (dBuv) e = |
QP | 638 | 547 g %]
AV | 536 | 385 3 ]

307 |l id w,f“, bl G MV L il 4
R T Wity e £ B BAg!) LT |-
| :uf‘n‘i l-} .‘\ |"H1 Vv‘ﬂ_‘/i""")‘li"“:\‘l-‘lﬂll&:"i'!“l‘_ p.“ w",q\‘_}‘ Wil T-w{?ﬂ
20T I L L | !
20 | I |
107
150k 300 400500 800 IM 2M  3M 4M5M 6 8 10M 20M  30M

Frequency in Hz

EN55011-B,VCCI-B,FCC-BD RS EIXEN55022 class BD [RFAHE & [F] U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda

EN55022
Class B
QP Limit

P
i

EN55022
Class B
AV Limit

EN55022
Class B
QP Limit

!
I

EN55022
Class B
AV Limit
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2.12 EM I #

CUS60M

Electro-Magnetic Interference characteristics Conditions  Vin 230 VAC
lout : 100 %
Ta : 25°C
M - HE R
Conducted Emission (CLASS 1)
24V ]
(CUS60M-24) Phase : L
- EN55022
Point A ! Point:A Class B
(0.20MHz) QP Limit
Ref. Limit |Measure |
Data| (dBuv) | (dBuV)
z
QP 63.6 58.9 2 |
AV | 536 | 47.6 3 EN55022
2 Class B
AV Limit
10
01501\' 3;}0 4605;}0 ISé)Oli\l Zj\[ 3i\I 4:\! ~\16 S ltl}.\-[ ll;NI 3(;.\]
Frequency in Hz
Phase : N
- EN55022
Point B 807 Point:B Class B
(0.20MHz) il QP Limit
Ref. Limit |Measure i \l
60 T <_|
Data| (dBuV) | (dBuV) .
QP | 638 58.2 g %] ]
AV | 536 46.8 S w0 EN55022
3] AT Class B
3] W‘J "”"«?l‘r-“i]‘&:5“‘."‘1»'"é'i‘f‘:j"w{“P'n“““”ifg (it g ‘-',s',"‘;’ AV Limit
207 ! i L ik . ")
10]
01501< JIDO 4;)0_;00 '8(']01:\1 Z.I\‘I 31\[ 41\15:\-[; | 3 l[r)_\l 20IM 3(;)]
Frequency in Hz
EN55011-B,VCCI-B,FCC-BDRFEIXEN5S5022 class BO [RIHHE & [F] U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.
TDK-Lambda T-36



2.12 EM I F#tE
Electro-Magnetic Interference characteristics

M B R
Radiated Emission (CLASS I)

CUS60M

Conditions Vin : 115 VAC
lout : 100 %
Ta : 25°C

HORIZONTAL

| EN55022
_i.if ClassB
: {| QP Limit

30M 50M 70M 100M

Frequency [Hz]

200M 300M 500M 700M 1G

VERTICAL

12V ]
(CUS60M-12)
Point A
(150MHz)
Ref. Limit |Measure
Data| (dBuv) | (dBuV)
QP 40.0 30.8
Point B
(31MH2)
Ref. Limit |Measure
Datal (dBuVv) | (dBuV)
QP 40.0 31.3

80

70

Point:B

| EN55022
i| ClassB
| QP Limit

|

30M  50M  70M _ 100M
Frequency [Hz]

200M  300M  500M 700M 1G

TDK-Lambda
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2.12 EM I #

Electro-Magnetic Interference characteristics

HET R A
Radiated Emission (CLASS I)

Conditions

CUS60M

Vin : 230 VAC
lout : 100 %

80

70

60

50

Ta : 25°C

HORIZONTAL
"""" """ EN55022
n Lot or i ClassB

Point:A

7| op Limit

30M 50M 70M 100M 200M
Frequency [Hz]

300M

500M 700M 1G

VERTICAL

12V ]
(CUS60M-12)
Point A
(141MHz)
Ref. Limit |Measure
Data| (dBuv) | (dBuV)
QP 40.0 25.0
Point B
(30MH2)
Ref. Limit |Measure
Datal (dBuVv) | (dBuV)
QP 40.0 335

1| EN55022
i i i| ClassB
| QP Limit

30M 50M 70M 100M 200M
Frequency [Hz]

300M

500M 700M 1G

TDK-Lambda
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2.12 EM I #

Electro-Magnetic Interference characteristics

HET R A
Radiated Emission (CLASS II)

Conditions

CUS60M

Vin : 115 VAC
lout : 100 %
Ta : 25°C

HORIZONTAL

4| ENS5022
i i i| ClassB
T QP Limit

|

12V ]
(CUS60M-12)
Point A
(174MHz)
Ref. Limit |Measure
Data| (dBuv) | (dBuV)
QP 40.0 34.2
Point B
(181MHz)
Ref. Limit |Measure
Datal (dBuVv) | (dBuV)
QP 40.0 31.1

030M . 56M .TO.M‘ ‘.IO(.)M 20(.}M 306M 506M .TO[;FM. ‘;G.
Frequency [Hz]
VERTICAL
P | ENBB02D
i i i i i i i ClassB
Point:B QP Limit
50 : 4—|

30M 50M 70M 100M 200M

300M

500M 700M 1G

TDK-Lambda
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2.12 EM I #

HET R A
Radiated Emission (CLASS II)

2V |

CUS60M

Electro-Magnetic Interference characteristics Conditions  Vin : 230 VAC
lout : 100 %
Ta : 25°C
HORIZONTAL

| ENs5022
i il ClassB
¢ i QP Limit

2T pir

(CUS60M-12)
Point A
(173MHz)
Ref. Limit |Measure
Data| (dBuVv) | (dBuVv)
QP 40.0 32.1
Point B
(173MHz)

Ref.
Data

Limit [Measure
(dBuv) | (dBuv)

QP

40.0 32.5

o SO:M :?’O:M: 1:06M 2000 300 . 500M  700M 1:G:
Frequency [Hz]
VERTICAL

80 [----mon :"""'E """ :"'"E""E'"?'":""""'"""""'?""""""E """" ' """ :""":"":"":""E"'E
Ll N S S S O S S S R | ENs5022
60 —— i .| ClassB

Point:B - 1| QP Limit
50 ~

30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]

TDK-Lambda T-40



2.12 EM I #

CUS60M

Electro-Magnetic Interference characteristics Conditions  Vin : 115 VAC
lout : 100 %
Ta : 25°C

HET R A
Radiated Emission (CLASS I)

24V

(CUS60M-24)

HORIZONTAL

AR S i ENs5022
T e o = P

: il QP Limit

30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]

VERTICAL

Point A
(162MHz)
Ref. Limit |Measure
Data| (dBuv) | (dBuV)
QP 40.0 235
Point B
(30MHz)
Ref. Limit |Measure
Datal (dBuVv) | (dBuV)
QP 40.0 26.6

EN55022
Class B
QP Limit

<

30M 50M 70M 100M 200M 300M 500M  700M 1G
Frequency [Hz]

TDK-Lambda T-41



2.12 EM I #

Electro-Magnetic Interference characteristics

M B R
Radiated Emission (CLASS I)

CUS60M

Conditions Vin : 230 VAC

lout : 100 %

80

Ta : 25°C
HORIZONTAL
e ENEB022
: — i bbb Class B

30M 50M 70M 100M 200M

Frequency [Hz]

300M 500M 700M 1G

VERTICAL

24V |
(CUS60M-24)
Point A
(157MHz)
Ref. Limit |Measure
Data| (dBuv) | (dBuV)
QP 40.0 23.0
Point B
(30MHz)
Ref. Limit |Measure
Datal (dBuVv) | (dBuV)
QP 40.0 21.7

~|EN55022
.i| ClassB
| QP Limit

Frequency [Hz]

30M 50M 70M 100M 200M

300M 500M 700M 1G

TDK-Lambda
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2.12 EM I #

CUS60M

Electro-Magnetic Interference characteristics Conditions  Vin 115 VAC
lout : 100 %
Ta : 25°C
HEE TR R
Radiated Emission (CLASS II)
24V ]
(CUS60M-24) HORIZONTAL
Point A 8o ‘
(18IMHz) 70 [ | | EN55022
Ref. Limit |Measure 60 oo b B BB [PointA Class B
Data| (dBuv) | (dBuVv) QP Limit
QP | 400 | 274 S /s s |
40 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
30 ________________________
20 oo
10 ........................
030M 5(:;M I?O:M. ‘;O(:JM 20(;M 30(:JM . 50(;M :70(;M: ‘:IG:
Frequency [Hz]
VERTICAL
Point B S N S R S
(67MHZ) £ R AR SRR EN55022
Ref. Limit |Measure 60 |oormooecbor b A Class B
Data| (dBuv) | (dBuVv) QP Limit
op | 400 | 323 el e— T <«

40

30

20

10

vvvvvvvvv

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

30M

100M 200M 300M 500M 700M 1G
Frequency [Hz]

50M 70M
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2.12 EM I F#tE
Electro-Magnetic Interference characteristics

HET R A
Radiated Emission (CLASS II)

CUS60M

Conditions Vin : 230 VAC
lout : 100 %
Ta : 25°C

HORIZONTAL

80

70

60

S50

40

30

20

10

"""""""""" EN55022
? : P _i| ClassB
{| QP Limit

{[Point:A

___________________

___________________________________________________________

30M 50M

70M

100M 200M 300M 500M 700M 1G
Frequency [Hz]

VERTICAL

24V |
(CUS60M-24)
Point A
(199MHz)
Ref. Limit |Measure
Data| (dBuv) | (dBuV)
QP 40.0 28.2
Point B
(68MHz)
Ref. Limit |Measure
Datal (dBuVv) | (dBuV)
QP 40.0 33.0

| EN55022
i| ClassB
{| QP Limit

30M 50M

70M

100M 200M 300M 500M 700M 1G
Frequency [Hz]

TDK-Lambda T-44



