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GUS350

Wi H¥#:  Evaluation Method
1.1 JH|5E|EE  Circuit used for determination

HZE [l #%1 Circuit 1 used for determination
*?%'TE Steady state data

-BERY 7 MFHE Warm up voltage drift characteristics

. Hjj]{%}qﬂqﬁzﬁ%’ﬁ Hold up time characteristics

- HAOZE EAYSEFE  Output rise characteristics

. H:'J]:‘ZB TAYSFE  Output fall characteristics

BERIRERFE Over current protection (OCP) characteristics
IBETIREYFIE  Over voltage protection (OVP) characteristics

- NHEE ﬂy¢1_‘_ﬁ’|‘§t._ Response to brown out characteristics

- NJERIKR,  Input current waveform

Digital power meter

Load
P.S.

AC v 0= *

AC Power
supply

Shunt res.

Current probe

Controlled temp. chamber

{H3E [l #%2 Circuit 2 used for determination
IBENE (Af2%) % Dynamic load response characteristics

Digital power meter

Dynamic dummy
| load

AC Power
supply

Shunt res.

Output current waveform
Tout 50% <==>100%

TDK-Lambda T-1



GUS350

%€ [B1#%3 Circuit 3 used for determination
ANV —UER (RANER) W Inrush current waveform

Digital power meter

—5 b——]
Slide Reg.

Dynamic
dip

Load g

simulator

Shunt res.

Current probe

HIFE B #4 Circuit 4 used for determination
- )= ERYFE  Leakage current characteristics

Isolation
trans  gljde Reg.

S
AC Power g‘é
supply
L9Ie]]

Leakage Shunt res.

current
meter

TDK-Lambda T-2



I [ #%5 Circuit 5 used for determination

Ay T, T A B

Digital power meter

C
AC Power
supply

HIE RS B Configuration used for determination

- EMIF31:

EMI Test receiver
spectrum analyzer

P

GUS350

Output ripple and noise waveform

Oscilloscope
Bandwith : 20MHz

Coaxial cable
1.5m 50Q

Load

R :50Q
C1 : 0.1uF Film cap.

C2 : 100uF Elect cap.
C3: 4700pF Ceramic cap.

150mm

Electro-Magnetic Interference characteristics
() B TR (R 1 2)
Conducted Emission

LR (Beth)
D.U.T (Earthed)
HREACL EE I m ]
AMN 50Q/50uH D=80cm

R e BRI I
7V IR (2m X 2m)
Aluminum plate Vertical ground

/I D=40cm reference plane

Y EBEI—T
Power cable

b /

=) H=80cm
Stand

(b) *

EMI Test receiver
spectrum analyzer

pre amp.

o g
H

/——.

IR b

Tt Horizontal ground plane

Earth

O AJy &
AC Power supply

FoglE 8/ A4 2

Radiated Emission

D=3m ki 2 (2 )
D.U.T (Earthed) 7 /L IR

E Aluminum plate

_ ERs—TN
777 Power cable
Antenna

H—rT—T )
Turn table

—

&)
Stand

H=80cm

N
KR

P Horizontal ground plane
Earth

SN
AC Power supply

TDK-Lambda T-3



1.2 R E R &

List of equipment used

GUS350

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 | EMI TEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI-03
13 | PRE AMP. AGILENT 8447D
14 | AMN SCHWARZBECK NNLKS8121
15| ANTENNA SCHWARZBECK VULB9168
16 | HARMONIC / FLICKER ANALYZER SCHAFFNER CCN100-1

1.3 P &St  Load conditions

* NJTEENTISVACLL FOBE., TitOtBOH T 4L —T 4 T RNETT,

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

Output voltage : 12V, 24V, 36V, 48V

Vin Tout: Full load 12V 24V 36V 48V
85VAC 80% 2336A | 11.68A | 7.84A | 5.92A
90 - I00VAC 86% 25.12A | 12.56A | 8.43A | 6.37A
115-265VAC 100% 29.20A | 14.60A | 9.80A | 7.40A
TDK-Lambda

T-4




2. KftET — %
2.1 EfREE

(1) AJ) - AT - RS,/ H Ik E) - -

Characteristics

Steady state data

GUS350

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

12V 1. Regulation - line and load Condition Ta :
Iout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 11.983V [ 11.983V | 11.984V | 11.984V ImV 0.008%
50% 11.981V | 11.980V | 11.980V | 11.980V ImV 0.008%
Full load | 11.982V | 11.982V | 11.981V | 11.980V 2mVx1| 0.017%
Load 2mV 3mV 4mV 4mV
regulation | 0.017% | 0.025% [ 0.033% | 0.033%
2. Temperature drift Conditions Vin :
Tout :
Ta -20°C +25°C +40°C | temperature stability
Vout 12.026V | 11.972V | 11951V | 75mV | 0.625%
3. Start up voltage and Drop out voltage Conditions Ta:
Tout :
Start up voltage (Vin) T9VAC
Drop out voltage (Vin) | 76VAC
24V 1. Regulation - line and load Condition Ta :
Iout\ Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 24.020V | 24.005V | 23.999V | 23997V | 23mV | 0.096%
50% 24.008V [ 23.997V | 23.993V | 23.990V | 18mV | 0.075%
Full load | 24.002V | 23.991V | 23.987V | 23.985V 6mvVix1| 0.025%
Load 18mV 14mV 12mV 12mV
regulation | 0.075% | 0.058% [ 0.050% | 0.050%
2. Temperature drift Conditions Vin :
Iout :
Ta -20°C +25°C +40°C | temperature stability
Vout 24,010V | 23.991V [ 23.899Vv | 111mV | 0.463%
3. Start up voltage and Drop out voltage Conditions Ta:
Tout :
Start up voltage (Vin) T9VAC
Drop out voltage (Vin) | 76VAC
TDK-Lambda

25 °C

115 VAC
Full load

25 °C
Full load

25 °C

115 VAC
Full load

25 °C
Full load

T-5



GUS350

36V 1. Regulation - line and load Condition Ta :
Iout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 36.017V | 36.016V | 36.015V | 36.015V 2mV 0.006%
50% 36.008V [ 36.008V | 36.007V | 36.006V 2mV 0.006%
Full load | 36.011V | 36.010V | 36.009V | 36.008V 2mVl | 0.006%
Load 9mV 8mV 8mV 9mV
regulation | 0.025% | 0.022% [ 0.022% | 0.025%
2. Temperature drift Conditions Vin :
Tout :
Ta -20°C +25°C +40°C | temperature stability
Vout 36.145V | 35.940V | 35.867V | 278mV | 0.772%
3. Start up voltage and Drop out voltage Conditions Ta :
Tout :
Start up voltage (Vin) T9VAC
Drop out voltage (Vin) | 76VAC
48V 1. Regulation - line and load Condition Ta :

Iout\ Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 48.036V | 48.015V | 48.002V | 47995V | 41mV | 0.085%
50% 48.022V | 48.006V | 47.997V | 47991V | 31mV | 0.065%
Full load | 48.016V | 47.997V | 47.989V | 47.984V | 13mVx1| 0.027%
Load 20mV 18mV 13mV 11mV
regulation | 0.042% | 0.038% | 0.027% | 0.023%
2. Temperature drift Conditions Vin :
Tout :
Ta -20°C +25°C +40°C | temperature stability
Vout 48.230V | 47.997V | 47757V | 473mV | 0.985%

3. Start up voltage and Drop out voltage

Start up voltage (Vin)

80VAC

Drop out voltage (Vin)

T6VAC

%1 Line regulation : 115VAC - 265VAC

Conditions Ta :
Tout :

TDK-Lambda

25 °C

115 VAC
Full load

25 °C
Full load

25 °C

115 VAC
Full load

25 °C
Full load

T-6



GUS350

(2) V> TN A REEXIATEE
Ripple noise voltage vs. Input voltage Conditions  Iout : 100 %

12V

24V

60

Ripple noise voltage (mV)

(=]

1000

[\ B (o) [ee)
S S S S
(=] o o [e)

Ripple noise voltage (mV)

(e}

Ta: 20°C  -----
25°C -
40 °C ——

50

100 150 200 250
Input voltage (VAC)

50

100 150 200 250
Input voltage (VAC)

TDK-Lambda T-7



Q) VU v T A REEFATEE

36V

48V

Ripple noise voltage vs. Input voltage Conditions
Ta:
50 100 150 200 250
Input voltage (VAC)
50 100 150 200 250
Input voltage (VAC)
TDK-Lambda

Ripple noise voltage (mV)

Ripple noise voltage (mV)

800
700
600
500
400
300
200
100

1200

1000

800

600

400

200

GUS350

Tout : 100 %

-20 °C
25 °C
40 °C

T-8



GUS350

(3) B A

Efficiency and Power factor vs. Output current Conditions Vin : 85 VAC —--—
115 VAC ----
230 VAC ——
265 VAC ——-
Ta: 25 °C
12V |
98
1.0 e
96 g e /,’ //;‘:.f:
— == 0.9 / ==
< o4 ///,—/—""“‘\- , 508 ; Y
4 e —. Q
g SO S
892 [ % 0.6 /
Q . . 7
S| 205 |
90 L '
/ 0.4
88 0.3
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Output current (%) Output current (%)
[ 24v ]
98
1.0 e ————
S —— i ——
96 / 0-9 2 / o
S ) e D DR 508 2
< 94 = 2
Q / o .
g 9 ! [ //
3 /,'/ 2 0.6 77
= ,/ £ 0.5 ‘/
8a) 90 . 7
0.4
88 0.3
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Output current (%) Output current (%)

TDK-Lambda T-9



(3) B HFR N i

Efficiency and Power factor vs. Output current

36V |

98

96 === ——

Efficiency (%)

94 ek I -

92

90

88

T~

TR

0 20 40 60 80 100 120
Output current (%)

48V |

Efficiency (%)

© © ©
= X 3
\
\
\
I
[
[

O
\S)

90

88

T~

~ <

0 20 40 60 80 100 120
Output current (%)

TDK-Lambda

1.0
0.9
2038
«~§ 0.7
Z 0.6
0.5
0.4
0.3

GUS350

Conditions Vin : 85 VAC —:--—
115 VAC ----
230 VAC ——
265 VAC ——-
Ta: 25 °C
e i R i e
7z / -—
7
/
/
/
V
77
/
20 40 60 80 100 120
Output current (%)
B i i e e
o
/

20 40 60 80 100 120
Output current (%)

T-10



(4) AT % T

Input power vs. Output current

12V
: Input power
vin Tout : 0%
85VAC 1.26W
115VAC 1.10W
230VAC 1.09W
265VAC 1.17W
24V
. Input power
Vi Tout : 0%
85VAC 1.45W
115VAC 1.22W
230VAC 1.13W
265VAC 1.15W

400
350
300

W
el

Input power (W)
wn o wn O
o o o O

=]

400
350

Input power (W)

—_— = NN W

W O Wn O wn O
S O O O O o O

GUS350

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

7

~

e

20 40 60 80 100
Output current (%)

TDK-Lambda 11



GUS350

(4) NJ1EE %t 7 E R
Input power vs. Output current Conditions Vin: 85 VAC ----
115 VAC -
230 VAC ——
265 VAC ——
Ta: 25 °C
36V
400
350 7
300 7
2 250 o
Vin Input power 2 200 Ve
Tout : 0% g 150
85VAC 2.25W E ~
115VAC 2.00W £100 —
230VAC 1.82W 50 7
265VAC 1.89W 0
0 20 40 60 80 100
Output current (%)
48V
400
350 ]
300
= /
2 250 >
Vin Input power § 200 2
Tout : 0% a 150
85VAC 331W 5
115VAC 3.40W £ 100 7
230VAC 2.86W 50 ~
265VAC 2.91W 0 g
0 20 40 60 80 100

Output current (%)

TDK-Lambda T-12



(5) ANJi&E

xtH /) iR
Input current vs. Output current

12V
. Input current
vin Iout : 0%
85VAC 0.05A
115VAC 0.06A
230VAC 0.10A
265VAC 0.11A
24V
. Input current
vin Tout : 0%
85VAC 0.05A
115VAC 0.06A
230VAC 0.10A
265VAC 0.11A

4.0
3.5
3.0
=25
£22.0
B
el I
S1.0

0.5
0.0

TDK-Lambda

Conditions Vin:

GUS350

85 VAC
115 VAC
230 VAC
265 VAC

25 °C

Output current (%)

80

-
\
v

\.\

Output current (%)

80




(5) ANJi&E

xtH /) iR
Input current vs. Output current

36V
. Input current
vin Iout : 0%
85VAC 0.06A
115VAC 0.06A
230VAC 0.10A
265VAC 0.11A
48V
. Input current
vin Tout : 0%
85VAC 0.08A
115VAC 0.08A
230VAC 0.10A
265VAC 0.12A

4.0

3.5
3.0
=25
£22.0
215
£1.0

0.5
0.0

TDK-Lambda

Conditions Vin:

GUS350

85 VAC
115 VAC
230 VAC
265 VAC

25 °C

Output current (%)

80

Output current (%)

80




GUS350

22188 RV 7 MRrE

Warm up voltage drift characteristics Conditions Vin: 115 VAC
Iout: Full load
Ta: 25 °C
12V 24V
0.80 0.40
£ 0.40 < 0.20
< =
S P
[&]
'S S
> +
§ -0.40 §-0.20
3 S
-0.80 -0.40
o 1 2 3 4 5 6 7 8 o 1 2 3 4 5 6 7 8
Time (hours) Time (hours)
36V 48V
0.40 0.60
~ ~ 0.40
< 0.20 >
= < 0.20
£ 5\
gb 0.00 gb 0.00 N
S £-0.20
2-0.20 é
= =-0.40
o o
-0.40 -0.60
o 1 2 3 4 5 6 7 8 o 1 2 3 4 5 6 7 8
Time (hours) Time (hours)

TDK-Lambda T-15



2.3 I PRFFIRFRIRE

GUS350

Hold up time characteristics Conditions Vin: 115 VAC ——
230 VAC -----
Ta: 25 °C
12V 24V
100 100
A
AN N\
A\
~ _ A
g E N
: N : AN
o (=
é \\ é \\\
o N [S)
e \\\ e \\
10 10
0 20 40 60 80 100 0 20 40 60 80 100
Output current (%) Output current (%)
36V 48V
100 100
AN
N\
_ 2 \\
2 AN £ N\
é’ \‘\ qé \\
H B ™
g \\ é \
2 ~— = N
= — N
10 10
0 50 100 0 20 40 60 80 100

Output current (%)

TDK-Lambda

Output current (%)
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2.4 BN H B0 Rk

GUS350

Output rise characteristics Conditions Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)
Ta: 25°C
12V Tout : 0% Tout: Full load
DCBA DCBA
| — Vout — |
— 0V — /7
MAANARARA AR M\W -  MARAARARAAAARAANA
ﬁ’ U e Vin —pb—— 1 I /\\i{ N
NI = AN
5V/DIV. | 50ms/DIV 5V/DIV. |  50ms/DIV
24V Tout : 0% Tout: Full load
DCBA _ DClBA
{,L 1 Vout — ..
: . — OV —
- | < Vin VWA AR AL
10V/DIV |  50ms/DIV 10V/DIV |  50ms/DIV
T-17

TDK-Lambda



2.4 BN H BN Rk

GUS350

Output rise characteristics Conditions Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)
Ta: 25°C
| 36V | Tout : 0% Tout:Full load
DCBA DCBA
: | <~ Vout — ’|T_-_,_—-——"—-—"_
| |
AAAAARARMAAAAAARA L= vin — IAAAARAAAAAAAAAD I
VIV ‘v'\xf UL ‘J Vi \d ' b/ i &/ \/ il IV W\J vA itk
10V/DIV 50ms/DIV 10V/DIV 50ms/DIV
| 48v | Tout : 0% Tout:Full load
DCBA : DCBA
r”’——‘é& Vout — k/—
! H ov — )
[ |<_ o L AR AAAN
20V/DIV |  50ms/DIV 20V/DIV. |  50ms/DIV
TDK-Lambda T-18



2.5 HASLH T Rtk

Output fall characteristics

12V Iout : 0%
ABCD

5V/DIV | 10s/DIV

24V Tout : 0%
ABCD

GUS350

10V/DIV

10s/DIV

Conditions Vin: 85 VAC (A)

115 VAC (B)

230 VAC (C)

265 VAC (D)

Ta: 25°C

Iout:Full load
BCD A
— Vout #'\
-
.
— OV — [

5V/DIV | 10ms/DIV

Iout:Full load
; BCD A
— Vout — |
| \
II:

— OV — Il".
<~ Vin — %
10V/DIV |  10ms/DIV

TDK-Lambda



2.5 HASLH T Rtk

GUS350

Output fall characteristics Conditions Vin: 85 VAC (A)
115 VAC (B)
230 VAC (O)
265 VAC (D)
Ta: 25°C
36V Tout : 0% Tout:Full load
ABICD
—l\ <— Vout —
¥ oy
l <— Vin —
10V/DIV 5s/DIV 10V/DIV | 10ms/DIV
48V Tout : 0% Tout:Full load
ABCD BCD A
| { < Vout —--L_'—--...__|
| LAY
_\ o\
— OV — """ \
B
Vin — . of=
S
20V/DIV | 5s/DIV 20V/DIV. |  10ms/DIV
TDK-Lambda T-20



2.6 1 ARV IR R

Over current protection (OCP) characteristics

12V

15

12.5

N

o

put Volgge V)
(%)}
N,

W
N

e

30 60 90 120 150
Output current (%)

Out
[\e]
W
LY

S

(=]

36V

N
Y

=
n

AN

o
7

0 30 60 90 120 150
Output current (%)

—
()]

Output voltage (V) o,
[\
93
N

~
W
\

(=]

GUS350

Conditions Vin: 115 VAC

Ta: -20°C ---
25°C "7
40 °C
24V
30
25
=20 7
2 //
£15 <
S /
>
g 10 A
=
o /
5
0
0 30 60 90 120 150
Output current (%)
48V
60
50
/
S 40 =
5 ~
&30 =
s /
>
=20 A~
2 /
=
310 4
0
0 30 60 90 120 150

Output current (%)

TDK-Lambda T-21



2.7 R RERFE

Over voltage protection (OVP) characteristics

12V
— OVP Point
Vout — ——
oV —
5V/DIV | 10s/DIV
36V
/ OVP Point
Vout —
oV —
10V/DIV | 10s/DIV

GUS350

Conditions Vin: 115 VAC

Tout: 0%
Ta: 25°C
24V
OVP Point
/
Vout = ——
oV —
| 10V/DIV | 10s/DIV
48V
OVP Point
Vout — [——
oV —
g
|
20V/DIV | 10s/DIV

TDK-Lambda T-22



2.8 WIEIGE (AMEZK) Fk
Dynamic load response characteristics

12V

f=100Hz

— Vout —

| B | < Tout — / I
<~ Jout:0% —
200mV/DIV 2ms/DIV 200mV/DIV 200 u s/DIV
+0.28% -0.33% +0.28% -0.42%
24V
f=100Hz f=1kHz
Y e SV OUL [ —
I e S p S (R S Y e N e W
<~ Jout:0% —
500mV/DIV 2ms/DIV 500mV/DIV 200 u s/DIV
+0.67% -1.25% +0.67% -1.33%
TDK-Lambda

Conditions

GUS350

50 % <= 100 %

(tr = tf = 50us)

Vin: 115 VAC
Tout :
Ta: 25°C

T-23



2.8 WIEIGE (AMEZK) Fk
Dynamic load response characteristics

36V

f=100Hz

e Iy e g\ Vo

GUS350

Conditions Vin: 115 VAC
Iout: 50 % <= 100 %
(tr = tf = 50us)
Ta: 25°C
f=1kHz

-

<~ Jout:0% —
200mV/DIV 2ms/DIV 200mV/DIV 200 u s/DIV
+0.42% -0.42% +0.56% -0.33%
48V
f=100Hz f=1kHz
w —Vout = ™™ T
— Jout — / \ / y
— Jout:0% —
500mV/DIV 2ms/DIV 500mV/DIV 200 u s/DIV
+0.33% -0.65% +0.38% -0.54%
TDK-Lambda T-24



GUS350

Ta: 25 °C

Conditions
Full load

2.9 ANJJEEHT R
Response to brown out characteristics
Tout :
W#f52IF[E]  Interruption time
A HJJEJEIME T7Z2L  Output voltage does not drop.
B : HJBEIEDIK FAOVETU )2V Output voltage drop down not reaching 0V.

C: H)EENOVETIKLT  Output voltage drops until OV.

12V
Vin: 115VAC Vin : 230VAC
A=11.5ms, B=18.4ms, C=18.5ms A=11.5ms, B=19.1ms, C=19.2ms
I?BC AB(j
— Iﬁ’/ — Vout — Tl\ﬂ—\
|/

«— (1\Y4 —

—

- V=V

VAVAVASVAVAVAVAVAVA MR
20ms/DIV 5V/DIV | 20ms/DIV

|'

|'

f

5V/DIV___ |
24V
Vin : 115VAC Vin : 230VAC
A=11ms, B=18ms, C = 19ms A=11ms, B=19ms, C =23ms
A A
il | v |23
JII : [
.J | ’
[ |
fa) ) fa) ' I."“-_ A ™ i 4 ,-""._: - OV - A ~ A ' I - ~ ~ ~ ~
VALV ERRY) VRV R VR VAR VAN \FA VAV LY Y Y Y Y
5V/DIV. | 20ms/DIV 5V/DIV | 20ms/DIV

TDK-Lambda

T-25



GUS350

2.9 ANJJEEHT R
Response to brown out characteristics Conditions Ta: 25 °C
Iout: Full load
W#f52IF[E]  Interruption time
A HJJEJEIME T7Z2L  Output voltage does not drop.
B : HJBEIEDIK FAOVETU )2V Output voltage drop down not reaching 0V.
C: H)EENOVETIKLT  Output voltage drops until OV.

36V
Vin: 115VAC Vin : 230VAC
A=11Ims, B=18.6ms, C=23.8ms A=1Ims, B=19.3ms, C=25.6ms
RY ey
7 «~— Vout — T
. Y | ou _\\,/ \/
\
\\ b
\ \/
\ /
— o0V - /

NANAS—AANANANE Ve = AN ANNNS N

10V/DIV__ | 20ms/DIV 10V/DIV__ | 20ms/DIV
48V
Vin: 115VAC Vin : 230VAC
A =13ms, B=18ms, C =23ms A =12ms, B=18ms, C =25ms
A% 9 C ven apc
VY |I,I"r out —W | /
-: =. Ila'
:. III ' ||'I
] .
.. II : III'
| \
FATY A N At ":l A AT A T A T A < oV = AN M ‘I L T R S
VoW VoW WV VoMW VoWvoV WV VY
10V/DIV | 20ms/DIV 10V/DIV | 20ms/DIV

TDK-Lambda T-26



GUS350

2,10 AJ—E R (BRAER) K
Inrush current waveform

48V
Conditions Vin: 115 VAC
Iout : Full load
Ta: 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0 6 =90°

S5A/DIV___ | 100ms/DIV 20A/DIV___ | 100ms/DIV

Conditions Vin: 230 VAC
Tout : Full load
Ta: 25 °C

Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0 ¢ =90°

J
_IIMWW@ Iin —

RARARAR AR R AR RA AR AR ARAANR AR RN
I «— Vln i

10A/DIV | 100ms/DIV 20A/DIV | 100ms/DIV

TDK-Lambda T-27



2.11 &R RSy

GUS350

Input current harmonics Conditions Iout : Full load
Ta: 25°C
| 48V |
Vin: 115 VAC
10.000
N
N
1,000 N TEC61000-3-2 Limit (class A)—]
< = ~—
=
§ 0.100 é
° E =
2 1L
g 0.010 S EE=E e Y0—————————
5 EESE -
H EHE E B [ |
0.001 AEEEN ||
1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39
Harmonic number
Vin: 230 VAC
10.000
= 1.000 \\\ IEC61000-3-2 Limit (class A)=
g
§ 0.100
o]
k=
g 0.010
g :
an
0.001

1 3 5 7 9 11 13 1517 19 21 23 25 27 29 31 33 35 37 39

Harmonic number

2.12 AJIJERE T

Input current waveform Conditions Iout : Full load
Ta: 25°C
48V |
Vin: 115 VAC Vin: 230 VAC

/\\/\/ L G

T <—Vin—>/\/ /\ /\

10A/DIV | 5ms/DIV 5A/DIV | 5ms/DIV

TDK-Lambda
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GUS350

2.13 U — 7 EifiRE
Leakage current characteristics

Conditions Iout: 0% -----
Full Load
Ta: 25°C
Equipment used : MODEL 228
(Simpson)

48V |

f: 50 Hz
0.80

0.70
0.60
0.50 -
0.40 Sems]
030 |22

\

0.20 - ne
0.10

0.00

Leakage current (mA)

80 120 160 200 240 280
Input voltage (VAC)

0.80 f: 60 Hz

0.70
0.60 ~
0.50 —

0.40
0.30 —
020 |
0.10
0.00

Leakage current (mA)

80 120 160 200 240 280
Input voltage (VAC)

TDK-Lambda T-29



GUS350

2.14 AV v T, A4 XE

Output ripple and noise waveform Conditions Vin: 115 VAC
Iout : Full load
Ta: 25°C
12V |

50mvV/DIV___| 2us/DIV

24V |

\WAAVE WV

50mV/DIV | 2us/DIV

TDK-Lambda T-30



GUS350

2.14 HAHV v T, A XK

Output ripple and noise waveform Conditions Vin: 115 VAC
Iout : Full load
Ta: 25°C
36V |
50mV/DIV___ | 2us/DIV
48V |

AV Y,

50mV/DIV | 2us/DIV

TDK-Lambda T-31



2.15 EM I k¢

Electro-Magnetic Interference characteristics

MES U 1T

Conducted Emission

12V
Point A
(0.186MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 64.0 55.4
AV 54.0 45.0
Point B
(0.2MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 63.5 52.0
AV 53.5 44.6

GUS350

Conditions Vin : 230 VAC
Iout : Full load
Ta : 25°C
Phase : N
[dB(uV)]
80
A VCCI Class B
70 QP Limit
60 //~. —
S 50 ‘—\
Q
-
40 VCCI Class B
AV Limit
30
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Phase : L
[dB(uV)]
80
VCCI Class B
70 QP Limit
60 | o —————*_J
§ 50 4—\
(]
|
40 VCCI Class B
AV Limit
30
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00

EN55011-B,EN55032-B,FCC-B® [R 54 (& VCCI class BO [} 54 & [7] C
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda

T-32



2.15 EM I 4

Electro-Magnetic Interference characteristics

M85 7B E

Conducted Emission

24V
Point A
(0.19MHz)
Ref. Limit |Measure
Data (dBuV) (dBuV)
QP 64.0 54.4
AV 54.0 42.5
Point B
(0.2MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 63.6 54.8
AV 53.6 46.7

GUS350

Conditions Vin : 230 VAC
Iout : Full load
Ta : 25°C
Phase : N
[dB(uV)]
80 VCCI Class B
A QP Limit
70 x/
60[~¥
?, .
2 50
-
40 VCCI Class B
AV Limit
30
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Phase : L
[dB(uV)]
80 VCCI Class B
QP Limit
70 [~~—__
60 [~w¥
= 5
2 50
-
40 VCCI Class B
AV Limit
30
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00

EN55011-B,EN55032-B,FCC-B®D [ # 1 (& VCCI class BO [ FH1E & [F] U
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda
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2.15 EM I k¢

Electro-Magnetic Interference characteristics

MES U 1T

Conducted Emission

36V
Point A
(0.2Hz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 63.8 57.2
AV 53.8 44.0
Point B
(0.19MHz)
Ref. Limit |Measure
Data (dBuV) (dBuV)
QP 64.0 54.6
AV 54.0 45.1

GUS350

Conditions Vin : 230 VAC
Iout : Full load
Ta : 25°C
Phase : N
[dB(uV)]
80
A VCCI Class B
70 / QP Limit
60 K "*—J
T 50 FT
(]
|
40 VCCI Class B
AV Limit
30
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Phase : L
[dB(uV)]
80
VCCI Class B
70 B QP Limit
60 / i 4—1
§ 50 4—\
(]
|
40 VCCI Class B
AV Limit
30
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00

EN55011-B,EN55032-B,FCC-B® [R 54 (& VCCI class BO [} 54 & [7] C
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda
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2.15 EM I k¢

Electro-Magnetic Interference characteristics

MEE Vi1~ E
Conducted Emission

48V
Point A
(0.2MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 63.5 54.3
AV 53.5 429
Point B
(0.2MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 63.6 55.1
AV 53.6 45.7

GUS350

Conditions Vin : 230 VAC
Iout : Full load
Ta : 25°C
Phase : N
[dB(uV)]
80 VCCI Class B
A QP Limit
70 [~
60 T
©
2 50
-
40 VCCI Class B
AV Limit
30
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Phase : L
[dB(uV)]
80 VCCI Class B
B ..
QP Limit
70 /
60
©
2 50
|
40 VCCI Class B
AV Limit
30
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00

EN55011-B,EN55032-B,FCC-B® [R 54 (& VCCI class BO [} 54 & [7] C
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda
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2.15 EM I ##k
Electro-Magnetic Interference characteristics

HEE TR SR

Radiated Emission

12V

HORIZONTAL

[dB(uV)/m]

704
654
60
55
50
645-
> 40
wiS-

A
I v
| /
304 &
25+
20+ I
15 L

10

<« QP

5
0

30 100
Frequency[MHz)]

1000

24V

HORIZONTAL

[dB(uV)/m]

75 -
70
65
60
55
50
454
40
35 =~

A
/
)4
] MMwwamﬂmwﬂM”
25 ;
] o ,M-WMM

15
10 -
5
0

<« QP

Level

30 100 1000

Frequency[MHz)]

GUS350

Conditions Vin 230 VAC
Io : Fullload
Ta 25 °C
VERTICAL
[dB(uV)/m]
e
£ A or
335: / @
030 100 1000
Frequency[MHz)]
VERTICAL
[dB(uV)/m]
o] B
2] / | R

335- {
i/ A
204
15+

30 100
Frequency[MHz)]

1000

EN55011-B,EN55032-B®D [ #1E (& VCCI class BO [ FHA & [F] U
Limit of EN55011-B,EN55032-B are same as its VCCI class B.

FoRIIE— 7 fE
Indication is peak values.

TDK-Lambda
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2.15 EM I ##k
Electro-Magnetic Interference characteristics

HEE TR SR

Radiated Emission

36V

HORIZONTAL

[dB(uV)/m]
80 =
75=1
70
65 =1
601
55+
501

A
3 P <« QP
= ¥

@
25=1
20
15+ M 1
gt e

10=
5 -

0

30 100 1000
Frequency[MHz)]
48V HORIZONTAL

[dB(uV)/m]

80 =

75

70

65 -1

o] ?
3 7 +Qp
> 40
3‘35- { -

30 Q i

] V‘MMMWW

20 "

i

5

0 — T —TTT

30 100 1000

Frequency[MHz)]

GUS350

Conditions Vin 230 VAC
Io : Fullload
Ta 25 °C
VERTICAL
[dB(uV)/m]
i B
— 50 <— P
2 /i Q
030 100 1000
Frequency[MHz)]
VERTICAL
[dB(uV)/m]
5 B
32: / | <_QP

Level

35+ ‘
304
25+
204
15

10+
5
0

30 100 1000
Frequency[MHz)]

ENS55011-B,EN55032-B®D iR #1E (& VCCI class BO [ FHA & [F] U
Limit of EN55011-B,EN55032-B are same as its VCCI class B.

FoRIIE— 7 fE
Indication is peak values.

TDK-Lambda
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