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GUS1000

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

I_D_1‘g1t_al power1 mgte_rI

o—

Loa(%
a7al

Shunt res.

AC Power
supply

Current probe

Controlled temp. chamber

Circuit 2 used for determination
Dynamic load response characteristics

Digital power meter

Dynamic dummy

Load 1 _I_l_
AC Power Load | 2
supply
Shunt res.

Output current waveform
Tout 50% <==>100%
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GUS1000

Circuit 3 used for determination
+ Inrush current waveform

Digital power meter
P == -

I

Dynamic Load
dip S.

simulator

Slide Reg.

Shunt res.
Current probe untres

Circuit 4 used for determination
-+ Leakage current characteristics

Digital power meter

Isolation
trans  gJide Reg.

}
AC Power
supply |
}

Loag

Leakage Shunt res.

current
meter
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GUS1000

Circuit 5 used for determination
+ Output ripple and noise waveform

Digital power meter

Oscilloscope
Bandwith : 20MHz

AC Power
supply

:50Q
C1: 0.1uF Film cap.

C2 : 100uF Elect cap.

C3 : 4700pF Ceramic cap.

<—>
150mm

Configuration used for determination
+ Electro-Magnetic Interference characteristics

(a) Conducted Emission

\ D.U.T (Earthed Vertical ground

\ .

§ /w reference plane
\ = = 2m X 2m

N AMN 500/50uH D=80cm cD=40cm / ( )

EMI Test receiver E
spectrum analyzer §
N

¥ Power cable Stand H=80cm

O AC Power supply

& Horizontal ground plane
(b) Radiated Emission

[

§ D=3m

Aluminum plate

. §
EMI Test receiver §
spectrum analyzer

pre amp. Power cable
§ Antenna
Stand H=80cm
Turn table
§ °
§ (e
§ O AC Power supply
1]
5
N Earth Horizontal ground plane
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1.2 List of equipment used

GUS1000

MANUFACTURER MODEL NO.
1 |DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM2054
2 |DIGITAL MULTIMETER KEYSIGHT 34970A
3 |DIGITAL POWER METER YOKOGAWA ELECT. WT310
4 |CURRENT PROBE YOKOGAWA ELECT. 701930
5 |POWER SUPPLY YOKOGAWA ELECT. 701934
6 |DYNAMIC DUMMY LOAD CHROMA 63030/63203A/63640
7 |AC SOURCE KIKUSUI PCR4000LE
8 |EARTH LEAKAGE CURRENT METER SIMPSON 228
9 |CONTROLLED TEMP. CHAMBER TABAI-ESPEC SH-662
10 |EMI TEST RECEIVER ROHDE & SCHWARZ ESR3
11 [LISN ROHDE & SCHWARZ ENV216
12 |BROADBAND ANTENNA SCHWARZBECK VULB9163
13 |LINE SUG SIMULATOR TAKAMISAWA PSA-210
14 |SOUND CALIBRATOR BRUEL AND KJAER TYPE 4231
15 |[AUDIO ANALYZER BRUEL AND KJAER TYPE 3560-C

1.3 Load conditions

*Qutput derating is needed when input voltage is less than 90VAC.

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

Iout: Full load 12V 24V 36V 48V
50% 33.35A 20.85A 13.9A | 10.45A
100% 66.7A 41.7A 27.8A | 20.9A
Peak 83.4A - - -

TDK-Lambda
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2. Characteristics

2.1 Steady state data

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

GUS1000

| 12V | 1. Regulation - line and load Condition Ta: 25 °C
Iout\ Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 12.006V | 11.992V | 11.984V | 12.012V | 28mV [ 0.233%
50% 11.994V | 11.987V | 11.983V [ 11.982V | 12mV [ 0.100%
100% 11.973V | 11.964V | 11.962V | 11.961V | 12mV [ 0.100%
Peak 11.962V | 11.951V | 11.949V | 11.948V 3mV 0.025%
Load 44mV 41mV 35mV 64mV
regulation [ 0.367% | 0.342% [ 0.292% | 0.533%
2. Temperature drift Conditions Vin : 115 VAC
Tout : 100 % ( 66.7A)
Ta -20°C +25°C +40°C | temperature stability
Vout 12.035V [ 11.964v | 11.939v [ 96mVv | 0.800%
3. Start up voltage and Drop out voltage Conditions Ta: 25 °C
Tout : 100 % ( 66.7A)
Start up voltage (Vin) | 78.5VAC
Drop out voltage (Vin) | 77.4VAC
| 24V | 1. Regulation - line and load Condition Ta: 25 °C
Iout\ Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 23.998V | 23.991V | 23.988V [ 24.023V | 35mV [ 0.146%
50% 24.004V | 24.001V | 24.001V | 24.001V 3mV 0.013%
100% 23.990V | 23.984V | 23.984V | 23.983V ImV 0.004%
Load 14mV 17mV 17mV 40mV
regulation [ 0.058% | 0.071% [ 0.071% | 0.167%
2. Temperature drift Conditions Vin : 115 VAC
Iout : 100 % (41.7A)
Ta -20°C +25°C +50°C | temperature stability
Vout 23.999V [ 23.984v | 23.937V [ 62mV | 0.258%
3. Start up voltage and Drop out voltage Conditions Ta: 25 °C
Iout : 100 % (41.7A)

Start up voltage (Vin)

78.7VAC

Drop out voltage (Vin)

77.1VAC

TDK-Lambda
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GUS1000

36V | 1. Regulation - line and load Condition Ta: 25 °C
Iout\ Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 36.059V | 36.066V | 36.049V | 36.050V | 17mV [ 0.047%
50% 35.995V | 35.982V | 35.980V | 35980V | 15mV [ 0.042%
100% 35.975V | 35.965V | 35.963V | 35.966V 3mV 0.008%
Load 84mV 10lmV 86mV 84mV
regulation [ 0.233% | 0.281% [ 0.239% | 0.233%
2. Temperature drift Conditions Vin : 115 VAC
Tout : 100 % (27.8A)
Ta -20°C +25°C +50°C | temperature stability
Vout 36.060V | 35.966V | 35.839V | 221mV | 0.614%
3. Start up voltage and Drop out voltage Conditions Ta: 25 °C
Tout : 100 % (27.8A)
Start up voltage (Vin) | 78.7VAC
Drop out voltage (Vin) | 77.5VAC
48V | 1. Regulation - line and load Condition Ta: 25 °C
Iout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 48.054V | 48.035V | 48.038V | 48.040V | 19mV | 0.040%
50% 48.008V | 47.992V | 47.988V | 47.989V | 20mV | 0.042%
90%,100% | 47.991V | 47.974V | 47.975V | 47.975V ImV 0.002%
Load 63mV 61mV 63mV 65mV
regulation [ 0.131% | 0.127% [ 0.131% | 0.135%
2. Temperature drift Conditions Vin : 115 VAC
Iout : 100 % ( 20.9A)
Ta -20°C +25°C +50°C | temperature stability
Vout 48.121V | 47.975v | 47.826V | 295mV [ 0.615%

3. Start up voltage and Drop out voltage

Start up voltage (Vin) | 78.7VAC
Drop out voltage (Vin) | 76.8VAC
TDK-Lambda

Conditions Ta: 25 °C
Tout : 100 % ( 20.9A)
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(2) Output ripple and noise waveform

12V Tout : 0 %
\
AN AN
50mV/DIV | 50ms/DIV
24V Tout : 0 %

NENENEN

100mV/DIV | 20ms/DIV

GUS1000

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

50mV/DIV | 5ms/DIV

Tout: 100 %

100mV/DIV |

Sms/DIV

TDK-Lambda T-7



GUS1000

(2) Output ripple and noise waveform
Conditions Vin: 115 VAC
Ta: 25°C

36V Tout : 0 % Tout: 100 %

100mV/DIV | 20ms/DIV 100mV/DIV | 5ms/DIV

48V Tout : 0 % Tout: 100 %

100mV/DIV | 20ms/DIV 100mV/DIV | 5ms/DIV

TDK-Lambda T-8




Efficiency (%)

Efficiency (%)

GUS1000

(3) Efficiency and Power factor vs. Output current

12V |
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Conditions Vin : 85 VAC —:-—
115 VAC ----
230 VAC ——
265 VAC ——-

Ta: 25 °C
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Efficiency (%)

Efficiency (%)

GUS1000

(3) Efficiency and Power factor vs. Output current
Conditions Vin : 85 VAC ——

115 VAC ----

230 VAC ——

265 VAC ——-
Ta: 25 °C

36V |
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(4) Input power vs. Output current

GUS1000

Conditions Vin: 8 VAC ----
115 VAC  ------
230 VAC ——
265 VAC ——
Ta: 25 °C

12V
1200
900
g
. Input power 5 600 /
- =
Vin Tout : 0% | Remote OFF "' 3 :
85VAC 4.04W 0.31W 5 //
115VAC | 4.19W 0.35W £300 /
230VAC | 3.22W 0.62W
265VAC | 3.27W 0.73W 0
0 20 40 60 80 100
Output current (%)
24V
1200
900 P
z P
. Input power 5 600 e
Vin o 2 :
Tout: 0% | Remote OFF 3 /
85VAC 428W 0.30W = 7
11SVAC | 4.44W 0.34W 2300 —
230VAC | 3.49W 0.60W
265VAC | 3.54W 0.71W 0
0 20 40 60 80 100
Output current (%)

*1.Remote off function is with GUS1000/R model,stantard model doesn't have remote on/off function.

TDK-Lambda




(4) Input power vs. Output current

36V

Input power

Vin Tout : 0% |Remote OFF !

8SVAC 4.22W 0.31W

115VAC 4.47TW 0.35W

230VAC 3.51W 0.60W

265VAC 3.46W 0.72W

48V

Input power

Vin Tout : 0% |Remote OFF !

8SVAC 4.67TW 0.31W

115VAC 4.66W 0.35W

230VAC 3.66W 0.61W

265VAC 3.44W 0.72W

1200

Nej
S
S

Input power (W)
W [}
() S
(e} ()

1200

O
S
S

Input power (W)
w [}
S S
() o

GUS1000

Conditions Vin: 85 VAC ----
115 VAC  -----
230 VAC —
265 VAC ——
Ta: 25 °C
7
N
F
/
7
20 40 60 80 100
Output current (%)
/
g
/
Z
/
=
20 40 60 80 100

Output current (%)

*1.Remote off function is with GUS1000/R model,stantard model doesn't have remote on/off function.

TDK-Lambda
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GUS1000

(5) Input current vs. Output current

Conditions Vin: 85 VAC ----

115 VAC  ===m-
230 VAC
265 VAC ——
Ta: 25 °C
12V
9.0 _
g e S
Vin Input current g 6.0 7 R
Tout: 0% [Remote OFF "' § 2 e
85VAC 0.11A 0.06A 5 1.0 PR P —
115VAC_| 0.12A 0.08A 83. PR ————F
230VAC | 0.18A | 0.17A = P
265VAC 0.20A 0.20A 0.0 L=
0 20 40 60 80 100
Output current (%)
24V
12.0 >
8 / .
Rd
29.0 — e
. Input current 5 o //’/
\% 3 = R
mn Tout : 0% [Remote OFF ! 560 A
85VAC | O.11A | 0.06A z g —
115VAC | O0.12A 0.09A 230 L __———F—
230VAC | 0.18A | 0.17A P e
265VAC 0.20A 0.20A 0.0 L=
0 20 40 60 80 100
Output current (%)

*1.Remote off function is with GUS1000/R model,stantard model doesn't have remote on/off function.

TDK-Lambda
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GUS1000

(5) Input current vs. Output current

Conditions Vin: 85 VAC ----

115 VAC  ==emmr
230 VAC
265 VAC ——
Ta: 25 °C
36V
12.0
7
9.0 . e
< R P
= s
Vin Input current : 6.0 — ——
Tout : 0% [Remote OFF * = - e
8SVAC | O.1A | 0.06A §3 ; o _———
115VAC 0.12A 0.09A § . P =
230VAC | 0.18A 0.17A = ==
265VAC 0.21A 0.20A 0.0 =
0 20 40 60 80 100
Output current (%)
48V
12.0
7
9.0 - —ot
< N
~ A Rid
Input current 5 e /'/
Nan - p - £ 6.0 - i
Iout: 0% [Remote OFF 2 _ i L
85VAC | O0.11A | 0.06A - A -
115VAC 0.12A 0.09A 3.0 e = —— -
230VAC | 0.18A | 0.7A Pl
265VAC | 021A 0.20A 0.0 T
0 20 40 60 80 100
Output current (%)

*1.Remote off function is with GUS1000/R model,stantard model doesn't have remote on/off function.

TDK-Lambda
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GUS1000

2.2 Warm up voltage drift characteristics
Conditions Vin: 115 VAC

Iout: 100 %

Ta: 25 °C
12V 24V
0.40 0.40
0.30 030
£ 0.20 £ 020
& =
= 0.10 £ 0.10 \
$0.00 A £ 0.00
= L =
$-0.10 .0.10
g-o.zo é-o.zo
3-0.30 &.0.30
-0.40 -0.40
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 38
Time (hours) Time (hours)
36V 48V
0.40 0.40
0.30 0.30
£ 0.20 £0.20
?'go.m . -‘;go.lo \
£ 0.00 £ 0.00 —
8 8 \~//
5-0.10 5-0.10
5-0.20 2-0.20
&-0.30 3-0.30
-0.40 -0.40
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Time (hours) Time (hours)
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2.3 Hold up time characteristics

GUS1000

Conditions Vin: 115 VAC ——

12V
100
\\
- AN
g A\
(]
g
g
= o~
& N
10
0 20 40 60 80 100
Output current (%)
36V
100
\\
_ N
z N\
: NG
) N
=
)
= N
\
10

0 20 40 60 80 100

Output current (%)

230 VAC ---—
Ta: 25 °C
24V
100
N\
N\
~ \\
B N\
2 N
& N
= S
° ~
T ~
10
0 20 40 60 80 100
Output current (%)
48V
100
N\
AN
g N\
E N
o
: N
=)
i N
N
10
0 20 40 60 80 100

Output current (%)
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GUS1000

2.4 Output rise characteristics
Conditions Vin: 85 VAC (A)

115 VAC (B)
230 VAC (C)
265 VAC (D)
Ta: 25°C
12V |
Iout : 0% Iout :Peak ( 83.4A)
Ll H0ms/div L 50ms/div

gy/A ot v/

— OV —

< Vin —

5V/DIV. | 50ms/DIV 5V/DIV. | 50ms/DIV
| 24v |
Tout : 0% Tout : 100% ( 41.7A)
D[C}/A — Vout — T{if
“ov 6 1
___/’\ j /w ﬂ\ A /, /\ f\ A /\ n\ i /\ /«\ },,\ {\ /« ;\ A /\\ q\ ‘f\‘ f\\ e m_“; /\ [\ A /\ f«"\ ‘/\ !,\ A /p ,\ A /\\ 1\ /\\ q\ A /N r\ A /w\ /\ {/\\
\/ \/ \\/ \// \/ \J l\// \J/ \\// \J/ \J/ \\/ \\/ \)[ \\/ \x/ \/ \f/ \‘J/ \\/ \\l/ \u/ v \V \V/ \/ \\/l \\lf \j \\/r \/ \V) \\/ \/ \\/ v \/ \\/ \\/ \j \V/ \J \/ \// \
10V/DIV |  50ms/DIV 10V/DIV |  50ms/DIV
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2.4 Output rise characteristics

36V |

Iout : 0%

GUS1000

Conditions Vin: 85 VAC (A)
115 VAC (B)
230 VAC (O)
265 VAC (D)

Ta: 25°C

Tout : 100% ( 27.8A)

L] 50ms/div W 50nis/div
772 s
(’ ~— Vout — —|_/r"
| Cov i
NAAAAARAAAAAR A \ AAANAARRAANRAAANDARRA
MAAANAARRAANARAAARAAA . MANCANAAAARAAADARALAA
AR AR e Ve = BRI
¢y \\/‘ TR V l‘vf vy L/ V V ISR lJ / v, \J ‘\/ | \.// \' \j y \J \J] v \,‘ ‘d \,/ Yoy \/ “v/ \/ \u’
20V/DIV. |  50ms/DIV 20V/DIV. |  50ms/DIV
48V |
Tout : 0% Tout : 100% ( 20.9A )
] 50me/div & 50ms/div
/A /A
<— Vout — V_T-————————
s ]

= Vin —

20V/DIV

AAA A A A
il YA O

VIR N

AAAANNANDND
Wi o

| 50ms/DIV

20V/DIV. |  50ms/DIV
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GUS1000

2.5 Output fall characteristics
Conditions Vin: 85 VAC (A)

115 VAC (B)
230 VAC (C)
265 VAC (D)
Ta: 25°C
12V |
Iout : 0% Iout : Peak ( 83.4A)
ABCD ABCD
— Vout —
— QV —
e el
5V/DIV |  50s/DIV 5V/DIV. | 10ms/DIV
24V |
Tout : 0% Tout : 100% ( 41.7A)
_ABCD_ ABCD
Vv
<~ Vout — ——————\
— 0V — \
e s
10V/DIV |  20s/DIV 10V/DIV |  10ms/DIV

TDK-Lambda T-19




2.5 Output fall characteristics

Conditions

GUS1000

Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)

Ta: 25°C

Tout : 100% (27.8A)

10ms/div

10ms/DIV

Tout : 100% ( 20.9A )

10ms/div

36V |
Iout : 0%
ABCD ABCD
Vv
_—\ — Vout — —ﬁ
— OV —

R Sava
20V/DIV. |  10s/DIV 20V/DIV
48V |

Iout : 0%
ABCD ABCD
-ABCD
— Vout — —‘—ﬁ
\
\
\
< 0V — .
<~ Vin — /\

= U

20V/DIV. |  20s/DIV 20V/DIV
TDK-Lambda

10ms/DIV
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GUS1000

2.6 Over current protection (OCP) characteristics
Conditions  Vin: 115 VAC

Ta: 25°C -
12V 24V
15 30
125 e R p— 25 o s i — -
R 12
—~ / —~ Ve
2 10 % 20 7
& e ) i
£75 . 215 A
S 7 S 7
= 7 = d
10 :
s
2.5 /~/ 5 o
s e
0 0 l
0 30 60 90 120 150 0 30 60 90 120 150
Output current (%) Output current (%)
36V 48V
45 60
375 oo S ———— - 50 o s sy — -
- 2 =
> Ve <) 7
\;30 v > 40 2
2 v o v
225 < 230 :
4 N S e
= R > R
215 - 520 :
8 s % N
7.5 /'/ S 10 /./
e e
0 0
0 30 60 90 120 150 0 30 60 90 120 150
Output current (%) Output current (%)
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2.7 Over voltage protection (OVP) characteristics

GUS1000

Conditions Vin: 115 VAC

Tout : 0 %
Ta: 25°C
12V 24V
| | | L OVP Point |
Vout — ————J
— OVP Point \
Vout — ""‘""""—"J\ \
ov —| ov —
5V/DIV [ 50s/DIV 5V/DIV [ 20s/DIV
36V 48V
Main : 6.25 M 20s/div / OVP Pnoml[;:" 20s/div :
OVP Point
Vout — «
Vout — \\
oV — e— ov —| =
10V/DIV [ 20s/DIV 10V/DIV [ 20s/DIV
TDK-Lambda T-22



2.8 Dynamic load response characteristics

12V |

f=100Hz

W 2ms/div|

<~ Vout — |

— Jout —

— Iout: 0% H

200mvV/DIV | 50A/DIV
2ms/DIV
+0.52% | -0.59%
| 24v |
f=100Hz

k] 2ms/div|

————

— Vout —

— Jout —

<— Tout: 0% H

500mV/DIV | 20A/DIV
2ms/DIV
+0.64% | -0.67%

TDK-Lambda

GUS1000

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

i,

S

200us/div]

y J‘“'ﬂv’wrmnwmwwmwwr«mw.m l&’h‘!"r"“w'wmww

s

200mV/DIV | 50A/DIV

200ps/DIV

-1.11%

+0.54% |

f=1kHz

R

!
wwwwmwwmwmw i

200us/div!

o

»\‘“« o
3 W‘WWWWWW
™

1y
V"‘““Mwmvwwwmw

500mV/DIV | 20A/DIV

200ps/DIV

+0.63% | -0.70%

T-23



GUS1000

2.8 Dynamic load response characteristics
Conditions Vin : 115 VAC
Iout : 50 % <—>100 %
(tr = tf = 50us)

Ta: 25 °C
36V |
f=100Hz f=1kHz

"y g

| | o~ - - ™ M
! “‘/—T L~ Vout C— i/ e —— f
| A — 4 1 ooy

H Iout - fremcammmamne ’rﬂ ‘

<— Jout: 0% —

200mV/DIV | 20A/DIV 200mV/DIV | 20A/DIV
2ms/DIV 200us/DIV
+0.37% | -0.38% +0.34% | -0.66%
48V |
f=100Hz f=1kHz
L] 2ms/div! | Ll 200us/div]

1 ‘\ | IPP—; MWW\\ . »"“
..""'N.,‘i \-—\ ~— Vout — .\W WWW \‘ WWW«WWW

— Jout — "

— Jout: 0% —>

200mV/DIV | 10A/DIV 200mV/DIV | 10A/DIV

2ms/DIV 200us/DIV

+0.39% | -0.39% +0.46% | -0.19%

TDK-Lambda T-24



GUS1000

2.9 Response to brown out characteristics
Conditions Ta: 25 °C
Iout: 100 %
Interruption time
A : Output voltage does not drop.
B : Output voltage drop down not reaching 0V.
C : Output voltage drops until OV.

| 12V |
Vin: 115VAC Vin : 230VAC
A =11ms, B=18.6ms, C=18.8ms A=11ms, B=19.3ms, C =19.5ms
[ | 20ms/div’ | u 20ms/div]|

A l|3 |c | | ABC

[ | f %}I

\ | \,
o -

WMW N vin = \/\ \/\ \/\___v/\\/\ \/\/\ A/\

5V/DIV |  20ms/DIV | 5V/DIV | 20ms/DIV
[ 24V |
Vin: 115VAC Vin : 230VAC

A=11ms, B=16ms, C=16.3ms A=I1Ims, B=16ms, C=16.3ms

'i« n? ans/dwi ?TIB f 20m5/div%
i'-— | — Vout —} i

1 *\f
\ f

= ov —

| | |
VA VAV VA VAV VS I VAVAVAS WARATAVATAYA

5V/DIV |  20ms/DIV 5V/DIV | 20ms/DIV

TDK-Lambda T-25



GUS1000

2.9 Response to brown out characteristics
Conditions Ta: 25 °C
Iout: 100 %
Interruption time
A : Output voltage does not drop.
B : Output voltage drop down not reaching 0V.
C : Output voltage drops until 0V.

| 36V |
Vin: 115VAC Vin : 230VAC
A=11ms, B=16.5ms, C = 16.6ms A=11ms, B=16.3ms, C =16.5ms
AI BC 20ms/div T 20ms/ci]
] - Vout — B
—~7 / ! “\p
| S !
«— 1 — /f\, /f\ /\\ \ AN N ,\ /) &
~\ Vin | \/L..._._\,/x/ /\/‘/\’
\_/\/\\/ / \//\//\/\//\/\\/ \ \/ \\// \/ \/ \/ ,\\/ \/ \/ \ \/
10V/DIV | 20ms/DIV 10V/DIV | 20ms/DIV
| 48V |
Vin : 115VAC Vin : 230VAC

A =12ms, B=16.3ms, C=16.4ms A =12ms, B=16ms, C = 16.8ms

20ms/div| ] 20ms/div|

< Vout —

| ——— |
NANASAANANANANANT Y YAy AVAVAVAYA
VAVAVAIVAVAVAVAVAY
10V/DIV |  20ms/DIV 10V/DIV |  20ms/DIV

TDK-Lambda T-26



GUS1000

2.10 Inrush current waveform

48V
Conditions Vin : 115 VAC
Iout : 100 % (20.9A)
Ta : 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0 ¢ =90

Main £ 6.5 M 50ms/diy |

— [in — -__-‘r’lw-_wl\::!'.;'".'.'I'..'I'.ul',ll'
YYYRVVTY

] | Vin — VRTRVAVATAVATRATRVAVAVAVRTAVRTAY AVAVAVAY

20A/DIV | 50ms/DIV 20A/DIV | 50ms/DIV

Conditions Vin : 230 VAC
Tout : 100 % (20.9A)
Ta : 25 °C

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

[HET] S0ms/div |

e AN} 0 | m—an A
A o= A

20A/DIV | 50ms/DIV 20A/DIV. | 50ms/DIV

TDK-Lambda T-27



2.11 Input current harmonics

GUS1000

Conditions Iout: 20.9 A (100%)
Ta: 25°C
48V |
Vin: 100 VAC

10.000
1000 IEC61000-3-2 Limit (class A)
N E
=
£ 0.100 ||
: E
g 0.010 =
: E

0.001 _

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harmonic number
10.000 Vin: 230 VAC
N

o 1000 ~— IEC61000-3-2 Limit (class A)=
= ]
= [
& ||
= 0100 =
Q ]
.E -
s SEEEEIIEEEITEEE
S =
= -

0.001 a

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

2.12 Input current waveform

Harmonic number

Conditions Iout: Full load

Ta : 25 °C

48V |
Vin: 115 VAC Vin: 230 VAC
—lin— |
T : - | —Vin—}" -
20A/DIV | 5ms/DIV 10A/DIV | 5ms/DIV
TDK-Lambda T-28



GUS1000

2.13 Leakage current characteristics

48V

Leakage current (mA)

Leakage current (mA)

0.40

0.30

0.20

0.10

0.00

0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

Conditions Iout: 0% -----

Full Load
Ta: 25°C
f: 60 Hz
Normal condition
————— >/
———————— /
———————— /
——————— ——
oz
80 120 160 200 240 280
Input voltage (VAC)
Single fault condition ( Open L or N)
/
//
/
3 ’/
= /
/—/
—
80 120 160 200 240 280
Input voltage (VAC)
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GUS1000

2.14 Electro-Magnetic Interference characteristics

Conditions Vin : 115 VAC
TIout : 66.7 A (100%)

Ta : 25 °C
Conducted Emission
| 12v |
Phase : N
80
E VCCI Class B
QP Limit
|
E |
= \ | VCCI Class B
Lk ] AV Limit
— | /\. 4 w\/\/ ‘ [ * ‘
Point A 2 o \ \ } ‘f \]j b ey Wi M JWN
(0.186MHz) = B \\ J
Ref. Limit |Measure 21[; i | ‘
Data| (dBuV) | (dBuV) o
QP 64.2 52.9 5|
0 T T T T T [ T T T T T T I T
150k 200k 300k 400k 500k 700k 1M 2M 3M 4M 5M E6MTM 10M 200 30M
AV 54.2 43.2 Frequency in Hz
Phase : L
80
K VCCI Class B
"9 QP Limit
65 |
60 - <
, | 4+ B |
s 8- | <
= 451 f _,\\ ',/W\\ | |
: 0 —\ ’ ]‘ J R MM\ VCCI Class B
RN \ el M i W AV Limit
— W J
Point B 20 ) \ pv W/w
(0.195MHz) | | 7
Ref. Limit [Measure 27 \J
Data| (dBuv) | (dBuv) 1'2 It
QP 63.8 52.2 5 -
0 T T T T T T T T T T T T
AV 53 8 43 0 150k 200k 300k 400k 500Kk 700K 1IM 2M 3M 4M GM E6MTM 10‘M 208 30M
) ) Frequency in Hz

Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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2.14 Electro-Magnetic Interference characteristics

GUS1000

Conditions Vin : 230 VAC
TIout : 66.7 A (100%)
Ta : 25 °C
Conducted Emission
| 12v |
Phase : N
80
2 VCCI Class B
70 - QP Limit
. >A\ |
60 - <
|
i \?\
ol <
>3. j(; «\\ {/ ‘\ M | |
m | I e
S M e VCCI Class B
CR lN‘\ r 1 L - WMMW AV Limit
Point A g W - \l} i v}} N \“4((4‘",””Lx»/ \ /\‘\WVW MM
(0.186MHz) | [= © Vv ‘
Ref. Limit |Measure 21:7
Data| (dBuV) [ (dBuV) i
QP 64.2 52.2 5
0 T T T T T | T T T T T T T T
AV 542 408 150k 200k 300k 400k 500k Y00k g,lequencyizHZ IM 4M 5M BMTM 10M 208 M
Phase : L
80
51 VCCI Class B
- QP Limit
v >B\ |
60 - | <
. _\?H\
50 - <
E 457‘ (V V\ N | |
= W \N \\;\ o VCCI Class B
=] * 7l .
| Sad) \‘ \j w\.ﬂ,ﬁ\ A WVM AV Limit
Point B = @y ‘} q \Jw e M f
(0.191MHz) ok ! | ‘
Ref. Limit |Measure 21(;
Data| (dBuV) | (dBuV) o0
QP 64.0 52.0 §
0 T T T T T | T T T T T T T T
AV 540 421 150k 200k 300k 400k 00k 700k F;unenCYi;;/\_IZ M 4M GM BMTM 10M 200 30M

Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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GUS1000

2.14 Electro-Magnetic Interference characteristics

Conditions Vin : 115 VAC
Iout : 41.7 A (100%)

Ta 25 °C
Conducted Emission
| 24v |
Phase : N
% VCCI Class B
B QP Limit
70 -
6 - A
: X |
66 -
> )
LI | —
Do 1N s |
T S R VCCI Class B
s ¥ \\ ! l/u " 1 : s AV Limit
Point A g || | Uu)] i MW VW W
(0.182MHz) By) | * J
Ref. Limit |Measure 7 '
Data| (dBuv) | (dBuv) L
10 -
QP | 644 | 532 5]
0 T T T T T T T T T | T T
AV 54 4 40 6 150k 200k 300k 400k 300k 700k 1‘M 2M 3M o 4M 5M 6MTM 10‘M 00 30M
) ) Frequency in Hz
Phase : L
80
-] VCCI Class B

QP Limit

s | -

55 -

s ' n

Level in dBuV

Data| (dBuV) | (dBuV)

QP | 644 | 532 5

1\ \ JK\‘ i | VCCI Class B
% - [ i AV Limit
: | \_H N by Wyl WWWM
Point B 0 - \} n /\‘ U W L WWMH f
(0.182MHz) 51 ‘ '
Ref. 31 |Measure . ‘ _ -

0 T T T T T [ T T T T T T I T

150k 200k 00k 400k B0k 00k 1M Y I 4N 5MOGMTM  fom W0 0M
AV 544 41.6 :
Frequency in Hz

Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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GUS1000

2.14 Electro-Magnetic Interference characteristics

Conditions Vin : 230 VAC
Iout : 41.7 A (100%)

Ta : 25 °C
Conducted Emission
| 24v |
Phase : N
0 VCCI Class B
™ QP Limit

g | |
| ]

|
FE.ERE! /, i VCCI Class B
Point A 0 - U" \ r ‘1 [\.M”f ﬁ} “
(0.182MHz) B o 4 M l‘m‘ [V i _ M

Level in dBuV

Ref. Limit |Measure 27
Data| (dBuV) | (dBuV) o
QP | 644 | 528 5
0 T T T T T T T T T T T T
AV 544 405 150k 200k 300k 400k S00k 700K 1|’\i13requency2iMn HZ3M 4M 5M 6MTM 10‘M 200 30M
Phase : L
80
i VCCI Class B
- . QP Limit
6 -
s | .
. _ﬁ\
50 )
|
> - [
93 o \ / ]‘ \ (w g WWW/WM ‘ VCCI Class B
< ® \J ‘\ /’ : ‘ h ( il Pt LW’VMWWM)W/ ‘ AV Limit
Point B - ¥ “!J | | \/ L l !
> \/
(0.182MHz) g I -t
Ref. Limit |Measure 212 | u
Data| (dBuV) (dBuV) 04 M
QP 64.4 52.9 E -
0 T T T T T [ T T T T T T T T
AV 544 407 150k 200k 300k 400k 500k 700k ];In'ﬁequency iIQIMHZ IM 4M 5M 6MTM 10M 200 30M

Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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GUS1000

2.14 Electro-Magnetic Interference characteristics

Conditions Vin : 115 VAC
Tout : 27.8 A (100%)

Ta : 25°C
Conducted Emission
| 36V |
Phase : N
80
& VCCI Class B
’6‘; A QP Limit
) >\ | )
4 N
50 - \
E i _\\J; A |
© w- W VCCI Class B
g g _,J,.«M,,W,M/MM AV Limit
Point A T oo 'Wﬁ [
(0.182Hz) g =0 0 | ‘ \Mw |
Ref. Limit |Measure 21:7 \J _ ]
Data| (dBuV) | (dBuV) o J |
QP | 644 | 526 1
0 T T T T T | T T T T T T T T
150k 200k 300k 400k 500k 700k M 2M 3M AM 5M BMTM 10M M 30M
- 244 42.3 Frequency in Hz
Phase : L
80
FA)
VCCI Class B

QP Limit

i | —
0 \TUN\ | ]

E BN \ ‘
S | fhey T VCCI Class B
B on- . m\ J \\ [ Nel% ’MM,MJ-’%W'LW AV Limit
Point B R ” I ! [ |
(0.182MHz) S ® | I
Ref. Limit |[Measure 21 \J -
Data| (@BuY) | (@Buv) o] |
QP | 644 | 52.8 5 -
0 T T | T T T T T T T T T
AV 544 432 150k 200k 300k 400k 500k 700K I‘M M M 4M 5M BMTM 10‘M 200 30M

Frequency in Hz

Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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2.14 Electro-Magnetic Interference characteristics

GUS1000

Conditions Vin : 230 VAC
Tout : 27.8 A (100%)

Ta : 25°C
Conducted Emission
| 36V |
Phase : N
30
K VCCI Class B
Ll A QP Limit
66 -
60 —X | 4—/
” \
I
8~
E s 7\ \ |
© - VCCI Class B
g AV Limit
Point A g -
(0.182Hz) s =
Ref. Limit |Measure 21(; 7
Data| (d@Buv) | (dBuv) ol
QP 64.4 52.6 2
0 i T T T T I T T T T T T | T
150k 200k 300k 400k 500k 700k il 2M 3M 4M 5M BMTM 10M 200 30M
- 244 40.3 Frequency in Hz
Phase : L
80
e VCCI Class B
76‘; ] B QP Limit
60 —X I 4_1
? _\@\
50 - ‘)’ \(
E b :’\\\ [ \ F"‘ﬂk |
BN w \ /;u\ : VCCI Class B
=] %5 4 el W”’W ! ﬂl JW,-AW . AV Limit
, w P W»MWWWHWW
Point B T a- ’W\ / ] f |
(0.186MHz) | |2 =- U I i .
Ref. Limit |Measure 21 v Ll UL ' \
Data| (dBuv) | (dBuv) 1‘: Joad :
QP | 642 | 526 5
0 T T T T T [ T T T T T T | T
150k 200k 300k 400k 500k  TOOK 1M 2M 3M 4M 5M BMTM 10M 20M  3pM
. 54.2 40.5 Frequency in Hz

Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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GUS1000

2.14 Electro-Magnetic Interference characteristics

Conditions Vin : 115 VAC
Tout : 20.9 A (100%)

Ta : 25°C
Conducted Emission
| 48V |
Phase : N
80
K VCCI Class B
762 I A || QP Limit
60 — / 4_/
| ' V4
2
g VCCI Class B
= AV Limit
Point A =
(18.3MHz) 3
Ref. Limit [Measure
Data| (dBuV) | (dBuv)
QP 60.0 47.6 5 -
0 T T T T T [ T T T T T T T T
150k 200k 300k 400k 500k 700k 1M 2M 3IM AWM 5M BMTM 10M 20 30M
AV 50.0 41.9 Frequency in Hz
Phase : L
80
i
VCCI Class B
’62 1 QP Limit
60 — 4_1
. _\
8 1-f] 1 4_\
- T_j( \ rﬂu
= | )
@ 0 Pl i . VCCI Class B
Y K N { J | \ 2 ]"”wﬁ”’w AN AV Limit
Point B o “ 1 w MJ |
(18.29MHz) E 49 ( l
Ref. Limit [Measure 21(; | ‘( I
Data| (dBuV) [ (dBuVv) ol }
QP 60.0 46.2 51
0 T T T T T [ T T T T T T T T
150k 200k 300k 400k 500k 700k 1M 2M 3M 4M 5M 6MTM 0M 200 30M
. 50.0 40.5 Frequency in Hz

Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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GUS1000

2.14 Electro-Magnetic Interference characteristics

Conditions Vin : 230 VAC
Tout : 20.9 A (100%)

Ta : 25°C
Conducted Emission
| 48v |
Phase : N
80
i VCCI Class B
"1 A | QP Limit
65 -
60 - / 4—/
_ | ¥
2
A VCCI Class B
k= AV Limit
Point A =
(18.2MHz) 3
Ref. Limit |[Measure
Data| (dBuV) | (dBuv)
QP 60.0 48.0 8-
0 T T T T T | T T T T T T T T
150k 200k 300k 400k 500k 700k 1M 2M IM 4M 5M BMTM 10M 20M  30M
AV 50.0 424 Frequency in Hz
Phase : L
80
" VCCI Class B
76°5 1 B | QP Limit
60 - | / 4—1
5 - /
o
50 - L | 4—\
z 45 -A’\_\;/ H I’w“\“
=TI ety - VCCI Class B
“2 % \‘ { g w M A AV Limit
Point B B | \ ﬂm h b ",J |
(18.16MHz) | |22 | | | e
Ref. Limit |Measure 21(; | U { '
Data| (dBuV) [ (dBuV) 04
QP 60.0 46.8 4
0 T T T T T | T i T T T I | T
150k 200k 300k 400k 500k 700K M 2M 3M 4M 5M BMTM 10M 208 30M
. 50.0 4l.4 Frequency in Hz

Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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2.14 Electro-Magnetic Interference characteristics

Radiated Emission

12V

GUS1000

Conditions  Vin 115 VAC
Io : 100 %
Ta : 25°C
HORIZONTAL VERTICAL
[dB(uV)/m] [dB(uV)/m]
_ & «op |- ] -«
3 - | R = P
g r W
l'\:,-h,wf‘wwv\_,/‘-/"‘f\" Ef‘:J\/\’\M«M
"% T o0 3
Frequency[MHz)] Frequency[MHz)]
Conditions Vin 230 VAC
Io 100 %
Ta 25 °C
HORIZONTAL VERTICAL
[dB(uV)/m] [dB(uV)/m]
] i
70 = 70 =
65 - 65 -
60 = 60 =
55 = 55 «
50 - P 50 =
3 - | T |3 [ T
> 40 >
3 35 3 35 -
30 - 30 -
25 = 25+ A‘
20 20 -
1o Jouue ARl i ZM M
(5)- WL 1 ] T 1
30 100 1000 30 100 1000
Frequency[MHz)] Frequency[MHz)]

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

Indication is peak values.
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2.14 Electro-Magnetic Interference characteristics

GUS1000

Radiated Emission
| 24v | Conditions  Vin : 115 VAC
Io 100 %
Ta : 25°C
HORIZONTAL VERTICAL
[dB(uV)/m] [dB(uV)/m]
80 80
75 75 o
70 - 70 =
654 65
60 60
55 = 55
50 -1 -
E 45 = *_QP E 4512- ‘“ QP
5 40 > 40
- 351 3 35
30 = 30 -
25+ 25 =
20+ 20 -
o Jpual P VL 1o
5 5
0 T T LI B B I | T r 1 0 T LI |
30 100 1000 30 100 1000
Frequency[MHz)] Frequency[MHz)]
Conditions  Vin 230 VAC
Io 100 %
Ta 25 °C
HORIZONTAL VERTICAL
[dB(uV)/m] [dB(uV)/m]
80+ 80
75 75+
70 - 70 =
65 65
60 60 -}
55 55 o
< i «QP | 0] QP
E 40 > 40
-l 354 3 35
30 = 30 =
25 = 25 =
204 20
o VLT 1o
5 - 5 -
0 ———— T T ——rr 0 —r1 —r
30 100 1000 30 100 1000
Frequency[MHz)] Frequency[MHz)]

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

Indication is peak values.
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GUS1000

2.14 Electro-Magnetic Interference characteristics

Radiated Emission

| 36V | Conditions Vin : 115 VAC
Io : 100 %
Ta : 25 °C
HORIZONTAL VERTICAL
[dB(uV)/m] [dé}?_uV)lm]
sk
70 - 70 =
65 = 65-
60 = 60 -
55 uf 55 =
50 = 50 P
T | 1 QP (g - “ QP
> 40 > 40
3 15 = 3 35 -1
10 - [ 30 =
25 = 25+
8 P e ™l Z
S ol 5 -
0 T T ™17 T T T T ™Trr-r 0 T T T T T T T T T T T ™1 T
30 100 Frequency[MHz)] 1000 * 100 Frequency[MHz)] 1000
Conditions Vin : 230 VAC
Io : 100 %
Ta : 25 °C
HORIZONTAL VERTICAL
[dBH(uV)lm] [dBBgth)lm]
i
70 - 70 -
65 - 65 -
60 - 60 -
55 of 55 =
5 ] QP |5 ] «|qp
g 40 I > 40
3 15 3 35+
10 - 30 =
25= 25+
20 = MW 20
Rt AT a— "
5 o 5
0 T T — T . T . . — T 0 T T T T T T T T T T T T
%0 10 Frequency[MHz)] 1000 % 10 Frequency[MHz)] 1000

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

Indication is peak values.
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2.14 Electro-Magnetic Interference characteristics

Radiated Emission

| 48V |

GUS1000

Conditions Vin : 115 VAC
Io : 100 %
Ta : 25 °C
HORIZONTAL VERTICAL
[dBéé.!_V)/m] [dB(uV)/m]
5 o
65 -1 o
60 -1 60 =
55 = 55 =t
= i <« QP| ] QP
> 40 b= 40
3 - g .. ]
30 - 3 30 o
25 = 25 -
20 204 J\Ny‘v
R N
5 5 -t
0 T T T — 1 ) T T ™TrTr
30 100 Frequency[MHz)] 1000 30 0 Frequency[MHz)] 1000
Conditions  Vin 230 VAC
Io : 100 %
Ta : 25 °C
HORIZONTAL VERTICAL
[dB(uV)/m] [dB(uV)/m]
80 = 80 =
75 = 75 =
70 = 70 =
65 65 -
60 - 60
55 = 55 =
° i(s): I QP ig: I -~ QP
> 40 -_ 40
3 35 = > 35+
30 - 3 30 =
25+ 25 =
20 - 20+
et i
5 5
’ 30 .1[;0 ’ ) ’ ) ) T 1[.)00I 0 30 [;o ' ' .10I00I
Frequency[MHz)] Frequency[MHz)]

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

Indication is peak values.
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GUS1000

2.15 Remote ON/OFF control
(Remote on/off function is with GUS1000/R model ,stantard model doesn't have remote on/off function.)

Conditions Vin: 115 VAC
TIout: 100 %

Ta: 25°C
Output rise, fall characteristics with Remote ON/OFF Control
| 48V |
| /—— «— Vout — \
| |
J
’ RS B (_%Nog?r};f_) T T ﬂ‘
WMW AMAAAAAAAARAAAS AN MNMW AR
LA AR ~'~~i/\/ﬁina AR LAY AL
IV = S A
Vout:20V/DIV [ Vens2:5V/DIV Vout:20V/DIV [ Vens2:5V/DIV
50ms/DIV 50ms/DIV
TDK-Lambda T-42




GUS1000

2.16 Audible noise of fan
Test condition: Background noise: 13 [dB(A)]

| 48V | Test duration: 60 [s]
Vin: 100VAC
Iout: 100%
Ta: 25°C

Test equipment :
Sound Calibrator: Type 4231 (B&K) Audio Analyzer: Type 3560-C (B&K)

Test Method :
Im

Sponge for .‘ Sound level
vibration

im

Basic setting of sound measurements

Sponge for vibration
absorption
Sound level

meter
BACK Sound level
meter
D.U.T
11 7F7A'I\T% éf '''''''''''''''
TABLE

im

- 'I

Position of a sound meter intake surface (air inlet)

Test Results:

Position Noise
0° 44. 5dB
45° 44. 8dB
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