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GSP 10kW
1. EVALUATION METHOD

1.1 Circuit used for determination

(1) Steady state data
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(4) Dynamic line response characteristics
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(5) Dynamic load response characteristics
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(6) Inrush current characteristics GSP 10kw
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(7) Leakage current characteristics
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(8) Output ripple & noise waveform (10V to 300V models)

Oscilloscope

(a) Normal mode (JEITA Standard RC-9131A) Noise:20MHz
Ripple: 1MHz

4700pF  probe 1.5m 500hm
+
AC Electronic
Source load
Oscilloscope
(b) Normal + Common mode Noise;zomﬂz
Ripple: 1MHz
@ 500hm
]
Sw 4700pF probe 1.5m S00hm
L "o
.~ f x ]
AC Electronic
Source load

-1

TDK-LAMBDA T-3



(9) Output ripple & noise waveform (400V to 600V models)

(a) Normal mode
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1.2 List of equipment used

GSP 10kW

EQUIPMENT USED MANUFACTURER MODEL No.

1 |Storage oscilloscope YOKOGAWA DLM2034
2 |Storage oscilloscope YOKOGAWA DL1740

3 |Digital multimeter AGILENT 34401A

4 |Digital power meter YOKOGAWA WT230

5 |Digital power meter YOKOGAWA WT330

6 |Digital power meter YOKOGAWA WT333E

7 |Digital power meter CHROMA 66203

8 |AC Source CHROMA 61512

9 |Variable Transformer STAGO ENERGY 6020E-6Y
10 |Electronic load H&H 256060

11 |Electronic load H&H ZS7006

12 |Electronic load H&H 257060

13 |Electronic load H&H 258006

14 |Electronic load CHROMA 63203

15 |Electronic load CHROMA 63204

16 |Electronic load CHROMA 63206A

17 |Controlled temp. chamber THERMOTRON SM-16-3800
18 |Controlled temp. chamber THERMOTRON SE-600-5-5
19 |Controlled temp. chamber THERMOTRON SE-600-6-6
20 |Leakage current tester KIKUSUI TOS3200
21 |Current probe YOKOGAWA 701931

22 |Transducer LEM IT700-SB
23 |Transducer LEM IT60-S

24 |Current Measure LEM IN 2000-S
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GSP 10kW

(1) Regulation - Line & Load, Temperature drift

Conditions: Ta = 25°C
1. Regulation - Line & Load, C.V mode 39200
Vin
lo 170VAC 200VAC 208VAC 265VAC Line Regulation
0% 9.9994 9.9993 9.9993 9.9993 0.1 0.001%
25% 9.9994 9.9992 9.9992 9.9992 0.2 0.002%
50% 9.9992 9.9991 9.9991 9.9991 0.1 0.001%
75% 9.9990 9.9989 9.9989 9.9989 0.1 0.001%
100% 9.9989 9.9988 9.9988 9.9988 0.1 0.001%
Load 0.5 0.5 0.5 0.5 AV(mV)
Regulation 0.005% 0.005% 0.005% 0.005%

2. Regulation - Line & Load, C.V mode 39400/39480

Vin
lo 342VAC 380VAC 400VAC 460VAC 480VAC | 520VAC Line Regulation
0% 10.0009 10.0009 10.0009 10.0009 10.0009 10.0008 0.03 0.000%
25% 10.0008 10.0007 10.0007 10.0007 10.0007 10.0007 0.1 0.001%
50% 10.0007 10.0006 10.0006 10.0006 10.0006 10.0006 0.1 0.001%
75% 10.0006 10.0004 10.0004 10.0004 10.0004 10.0004 0.2 0.002%
100% 10.0004 10.0002 10.0002 10.0002 10.0002 10.0002 0.2 0.002%
Load 0.5 0.7 0.7 0.7 0.7 0.6 AV(mV)
Regulation 0.005% 0.007% 0.007% 0.007% 0.007% 0.006%

3. Temperature drift, C.V mode Conditions: Vin:200V 3®
lout:100%
Ta 0°C 25°C 50°C Temp. Coefficient (0°C~50°C)
Vout 9.9941 9.9937 9.9928 1.3 mvV | 3 ppm/C

TDK-LAMBDA T-6



(1) Regulation - Line & Load

Conditions: Ta = 25°C

1. Regulation - Line & Load, C.V mode 39400/3$480 |
Vin
lo 342VAC 380VAC 400VAC 430VAC 460VAC Line Regulation
0% 60.0088 60.0087 60.0088 60.0088 60.0086 0.2 0.000%
25% 60.0082 60.0081 60.0081 60.0081 60.0081 0.1 0.000%
50% 60.0076 60.0077 60.0077 60.0078 60.0078 0.2 0.000%
75% 60.0076 60.0075 60.0075 60.0075 60.0075 0.1 0.000%
100% 60.0071 60.0073 60.0074 60.0074 60.0074 0.3 0.000%
Load 1.7 1.4 1.4 1.4 1.2 AV(mV)
Regulation | 0.003% 0.002% 0.002% 0.002% 0.002%
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(1) Regulation - Line & Load

GSP 10kW

Conditions: Ta = 25°C

GSP150-68
1. Regulation - Line & Load, C.V mode 39200
Vin
lo 170VAC 200VAC 208VAC 265VAC Line Regulation
0% 149.9994 149.9996 149.9996 | 149.9996 0.2 0.000%
25% 149.9973 149.9973 149.9970 | 149.9974 0.5 0.000%
50% 149.9955 149.9955 149.9955 | 149.9956 0.1 0.000%
75% 149.9939 149.9939 149.9938 | 149.9937 0.2 0.000%
100% 149.9915 149.9917 149.9921 149.9919 0.6 0.000%
Load 7.9 7.8 7.5 7.7 AV(mV)
Regulation 0.005% 0.005% 0.005% 0.005%
TDK-LAMBDA
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GSP 10kW

(1) Regulation - Line & Load, Temperature drift

GSP600-17 Conditions: Ta = 25°C
1. Regulation - Line & Load, C.V mode 39200
Vin
lo 170VAC 200VAC 208VAC 265VAC Line Regulation
0% 600.0890 600.0900 600.0910 | 600.0920 3.0 0.000%
25% 600.0880 600.0880 600.0890 600.0900 2.0 0.000%
50% 600.0850 600.0850 600.0860 | 600.0840 2.0 0.000%
75% 600.0800 600.0800 600.0810 600.0820 2.0 0.000%
100% 600.0760 600.0770 600.0760 | 600.0780 2.0 0.000%
Load 13.0 13.0 15.0 14.0 AV(mV)
Regulation | 0.002% 0.002% 0.002% 0.002%
2. Regulation - Line & Load, C.V mode 3$400/3$480
Vin
lo 342VAC 380VAC 400VAC 460VAC 480VAC | 520VAC Line Regulation
0% 600.0170 600.0190 600.0200 600.0210 600.0200 | 600.0220 5.0 0.001%
25% 600.0140 600.0150 600.0150 | 600.0150 | 600.0160 | 600.0160 2.0 0.000%
50% 600.0130 600.0140 600.0140 600.0140 600.0140 | 600.0140 1.0 0.000%
75% 600.0080 600.0080 600.0080 | 600.0090 | 600.0090 | 600.0090 1.0 0.000%
100% 600.0030 600.0040 600.0040 600.0030 600.0030 | 600.0040 1.0 0.000%
Load 14.0 15.0 16.0 18.0 17.0 18.0 AV(mV)
Regulation 0.002% 0.002% 0.003% 0.003% 0.003% 0.003%
3. Temperature drift, C.V mode Conditions: Vin:480V 3®
lout:100%
Ta 0°C 25°C 50°C Temp. Coefficient (0°C~50°C)
Vout 599.9880 600.0288 600.2248 236.79 mV 8 ppm/°’C
TDK-LAMBDA T-9



(1) Regulation - Line & Load, Temperature drift

GSP 10kW

GSP10-1000 Conditions: Ta = 25°C
1. Regulation - Line & Load, C.C mode 39200 (*)
Vin
Vo 170VAC 200VAC 208VAC 265VAC [Line Regulation
0% 999.280 999.300 999.300 999.320 40.0 0.004%
25% 999.220 999.240 999.240 999.240 20.0 0.002%
50% 999.220 999.240 999.240 999.240 20.0 0.002%
75% 999.260 999.260 999.260 999.240 20.0 0.002%
100% 999.280 999.280 999.280 999.270 10.0 0.001%
Load 60.0 60.0 60.0 80.0 Al(mA)
Regulation 0.006% 0.006% 0.006% 0.008%
2. Regulation - Line & Load, C.C mode 3$400/3$9480 (*)
Vin
lo 342VAC 380VAC 400VAC 460VAC 480VAC | 520VAC |Line Regulation
0% 999.7020 | 999.7060 | 999.7100 | 999.7140 | 999.7140 [ 999.7200 18.0 0.002%
25% 999.6600 | 999.6600 | 999.6600 | 999.6600 | 999.6560 | 999.6540 6.0 0.001%
50% 999.6460 | 999.6500 | 999.6400 | 999.6600 | 999.6600 [ 999.6600 20.0 0.002%
75% 999.6600 | 999.6600 | 999.6600 | 999.6540 | 999.6600 | 999.6600 6.0 0.001%
100% 999.7000 | 999.6900 | 999.6860 | 999.6800 | 999.6800 [ 999.6600 40.0 0.004%
Load 56.0 56.0 70.0 60.0 58.0 66.0 Al(mA)
Regulation 0.006% 0.006% 0.007% 0.006% 0.006% 0.007%
3. Temperature drift, C.C mode Conditions: Vin:200V 3¢
lout:100%
Ta 0°C 25°C 50°C Temp. Coefficient (0°C~50°C)
lout 999.41 999.07 998.87 536 mA | 11 ppm/°C
Notes:
(*) Not including load regulation thermal drift effect.
TDK-LAMBDA



(1) Regulation - Line & Load

Conditions: Ta = 25°C

GSP60-170
1. Regulation - Line & Load, C.C mode 3$400/39480 (*)
Vin
lo 342VAC 380VAC 400VAC 430VAC 460VAC [Line Regulation
0% 169.9574 169.9555 169.9543 | 169.9532 | 169.9528 4.6 0.003%
25% 169.9549 169.9537 169.9529 | 169.9527 | 169.9522 2.7 0.002%
50% 169.9508 169.9503 169.9497 | 169.9493 | 169.9491 1.7 0.001%
75% 169.9500 169.9499 169.9497 | 169.9497 | 169.9499 0.3 0.000%
100% 169.9454 169.9456 169.9455 | 169.9456 | 169.9455 0.2 0.000%
Load 12.0 9.9 8.8 7.6 7.3 Al(mA)
Regulation | 0.007% 0.006% 0.005% 0.004% 0.004%
TDK-LAMBDA
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(1) Regulation - Line & Load

GSP 10kW

Conditions: Ta = 25°C

1. Regulation - Line & Load, C.C mode 39200 (*)
Vin

Vo 170VAC 200VAC 208VAC 265VAC [Line Regulation

0% 67.9414 67.9415 67.9415 67.9414 0.1 0.000%
25% 67.9417 67.9417 67.9417 67.9419 0.2 0.000%
50% 67.9455 67.9455 67.9457 67.9456 0.2 0.000%
75% 67.9462 67.9462 67.9461 67.9463 0.2 0.000%
100% 67.9474 67.9473 67.9475 67.9475 0.2 0.000%
Load 6.0 5.8 6.1 6.1 Al(mA)

Regulation 0.009% 0.009% 0.009% 0.009%
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GSP 10kW

(1) Regulation - Line & Load, Temperature drift

Conditions: Ta = 25°C
1. Regulation - Line & Load, C.C mode 39200 (*)
Vin
Vo 170VAC 200VAC 208VAC 265VAC [Line Regulation
0% 16.9888 16.9889 16.9888 16.9888 0.1 0.001%
25% 16.9883 16.9882 16.9881 16.9880 0.2 0.001%
50% 16.9893 16.9889 16.9890 16.9889 0.4 0.002%
75% 16.9890 16.9889 16.9889 16.9888 0.2 0.001%
100% 16.9892 16.9892 16.9892 16.9884 0.8 0.005%
Load 1.0 1.0 1.0 0.8 Al(mA)
Regulation [ 0.006% 0.006% 0.006% 0.005%

2. Regulation - Line & Load, C.C mode 39400/39480 (*)

Vin
lo 342VAC 380VAC 400VAC 460VAC 480VAC | 520VAC |Line Regulation

0% 16.9965 16.9954 16.9954 16.9953 16.9952 16.9952 1.3 0.008%
25% 16.9958 16.9956 16.9956 16.9957 16.9957 16.9957 0.2 0.001%
50% 16.9956 16.9953 16.9952 16.9952 16.9951 16.9951 0.5 0.003%
75% 16.9952 16.9951 16.9951 16.9950 16.9949 16.9949 0.3 0.002%
100% 16.9939 16.9937 16.9937 16.9936 16.9936 16.9935 0.3 0.002%
Load 2.7 1.9 1.9 2.1 2.1 2.1 Al(mA)

Regulation| 0.016% 0.011% 0.011% 0.012% 0.012% 0.013%

3. Temperature drift, C.C mode Conditions: Vin:480V 3¢
lout:100%
Ta 0°C 25°C 50°C Temp. Coefficient (0°C~50°C)
lout 16.9985 16.9943 16.9955 4.21 mA | 5 ppm/°C
Notes:

(*) Not including load regulation thermal drift effect.
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GSP 10kW

(2). Output voltage and ripple voltage vs. input voltage Conditions: lout:100%
C.V mode Ta: 25°C ——mmim—-
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(2). Output voltage and ripple voltage vs. input voltage

Conditions: lout:100%

C.V mode Ta: 25°C
[ GSP60-170 30400 |
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GSP 10kW

(2). Output voltage and ripple voltage vs. input voltage Conditions: lout:100%
C.V mode Ta: 25°C —————
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GSP 10kW

(2). Output voltage and ripple voltage vs. input voltage Conditions: lout:100%
C.V mode Ta: 25°C —————

[ GSP600-17 30200 |

650 400.0
Output voltage
600 I 350.0
I 300.0
550 |
% Output noise (Pk-Pk) | 550.0 E
3 500 —_—— e — e ——— ;’
=S @2
] I 200.0 e
5 450 | 2
g I 150.0 _g
400 | =
I 100.0
350 1 L 50.0
Output noise (RMS)
300 ‘ ‘ : ‘ 0.0
170VAC 200VAC 208VAC 230VAC 265VAC
Input voltage (VAC)
| GSP600-17 30400/39480 |
650 400.0
Output volt
600 utput voltage L 350.0
- 300.0
550
- Output noise (Pk-Pk) S
b I 250.0 £
§, 500 - 3
§ - 200.0 5
5 450 2
SQ- - 150.0 .g
o o
400 -
+ 100.0
350 -
+ 50.0
Output noise (RMS)
200 . : - - : . ‘ 0o
342VAC 380VAC 400VAC 460VAC 480VAC 520VAC
Input voltage (VAC)

TDK-LAMBDA T-17



(3). Efficiency and Input current vs. Output current

GSP10-1000 39200 |

GSP 10kW
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(3). Efficiency and Input current vs. Output current

GSP60-170 30400/39480 |
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(3). Efficiency and Input current vs. Output current

GSP150-68 39200 |

GSP 10kW

Conditions:
Vin: 170~265 VAC
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(3). Efficiency and Input current

GSP600-17 39200 |
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2.2 Warm up drift & stability

GSP 10kW

Conditions: Vout: 100%
lout: 100%
Ta =25°C
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GSP 10kW

2.2 Warm up drift & stability Conditions: Vout: 100%
lout: 100%
Ta=25C

|  GSP600-17 C.V mode |
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2.3 Over voltage protection (OVP) characteristic
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Conditions: Vset: 100%

lout: 0%

Ta=25°C

OVP setting:10.5V

OVP setting:63V
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GSP 10kW

2.3 Over voltage protection (OVP) characteristic Conditions: Vset: 100%
lout: 0%
Ta=25°C
|GSP150-68 |
M =;"~25 M : 500ms/div

OVP setting:157.5V

30V/D|V SOOmS/DIV

(GSP600-17 |

Main 1125 W : 30 v e

OVP setting:630V

100V/D|V SOOmS/DIV

TDK-LAMBDA T-25



2.4 ON/OFF Output rise characteristics

C.V mode

GSP10-1000

Hain ¢ 1,20 M

i

2" DIV

5ms/DIV

GSP60-170

5ms/DIV

TDK-LAMBDA

GSP 10kW

Conditions: Vin:Nominal

Vout: 100%
lout: 0%
Iset=105%
Ta=25°C

T-26



2.4 ON/OFF Output rise characteristics

C.V mode

GSP150-68

Bai 1. W

10ms/div

30"/py 10™/p
GSP600-17
L " IRE. 1] ".ITF.'JFH’
L
100"/py 10™/p
TDK-LAMBDA

GSP 10kW

Conditions: Vin:Nominal
Vout: 100%
lout: 0%
Iset=105%
Ta=25°C

T-27



2.4 ON/OFF Output rise characteristics
C.V mode

GSP10-1000
Mot = 1.75 N 1 O
/
[
lll:ll’
L
2V/D|V 10ms/D|V
GSP60-170
CTRET] 10w/ v

e

TDK-LAMBDA

GSP 10kW

Conditions: Vin:Nominal
Vout: 100%
lout: 100%
Iset=105%
Load: CR
Ta=25°C
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2.4 ON/OFF Output rise characteristics

C.V mode

GSP150-68

L RRE ]

1 Do/ ciy

30"/py

1 omS/D|V
GSP600-17
iy Lo 2/ v
L l’
100"/py 20" /5y
TDK-LAMBDA

GSP 10kW

Conditions: Vin:Nominal
Vout: 100%
lout: 100%
Iset=105%
Load: CR
Ta=25°C

T-29



GSP 10kW
2.4 ON/OFF Output rise characteristics Conditions: Vin:Nominal

C.C mode Vout: 100%
lout: 100%
Vset=105%

GSP10-1000 Load: CR
Ta=25°C
e :'-5"' H i ey
1
400A/D|V 20ms/D|V
GSP60-170
CYRET) 10ms/div
i
S| [T, SNSRI VYIS, S SOTUTRTNL TN U e—
35A/D|V 10mS/D|V

TDK-LAMBDA T-30



GSP 10kW
2.4 ON/OFF Output rise characteristics Conditions: Vin:Nominal

C.C mode Vout: 100%
lout: 100%
Vset=105%

GSP150-68 Load: CR
Ta=25°C
M 5 125 W : S0ma/d
N | T NS R SUCLI SR S S
13.6"py 50™ /oy
GSP600-17
W 1 158 W 6/
5A/D|V 50ms/D|V

TDK-LAMBDA T-31



2.4 ON/OFF Output rise characteristics

C.C mode
GSP10-1000
i 17131 M 1wy
"
4005y 10™ /5y
GSP60-170
- LW 20m /G
1
35% oy 20™ /5y

TDK-LAMBDA

GSP 10kW

Conditions: Vin:Nominal

lout: 100%
Vset=105%
shorted output
Ta=25°C
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GSP 10kW

2.4 ON/OFF Output rise characteristics Conditions: Vin:Nominal

C.C mode lout: 100%
Vset=105%

shorted output

GSP150-68 Ta=25°C

bain; 1E N Wiy

13.6"py 20™ /5y

GSP600-17

LT 20mes/ v

5A/D|V 20ms/D|V

TDK-LAMBDA T-33



GSP 10kW

2.5 ON/OFF Output fall characteristics Conditions: Vin:Nominal
C.V mode Vout: 100%
lout: 0%
Ta=25°C
Wain 1. M 10

\
l‘:
\
; \\ y i :
2YIow 100™/py
GSP60-170
Mo LS N S00ms/div
» \
\z
‘.'\
\\
\
‘\.
\
= ll'im e e
10¥/py 500/

TDK-LAMBDA T-34



GSP 10kW

2.5 ON/OFF Output fall characteristics Conditions: Vin:Nominal
C.V mode Vout: 100%
lout: 0%
Ta=25°C
s s 1 Slims/ dv

30"/ 500™ /oy

GSP600-17
T 15/dw
L
100"/py 1555y

TDK-LAMBDA T-35



2.5 ON/OFF Output fall characteristics
C.V mode

GSP10-1000

Wain £:1.48 M T

2V/DIV 5mS/DIV

GSP60-170

Wain = L5 M ] 1 s i

10¥/py 10™ /5y

TDK-LAMBDA

GSP 10kW

Conditions: Vin:Nominal
Vout: 100%
lout: 100%
Load: CR
Ta=25°C
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GSP 10kW
2.5 ON/OFF Output fall characteristics

Conditions: Vin:Nominal
C.V mode Vout: 100%
lout: 100%
Load: CR
GSP150-68 Ta=25°C
W 1 1.5 M Gilmes/ die
.I
:!l
L :
'i
i
i
]
..... hi
30V/D|V 5OmS/DIV
GSP600-17
- LA By

100"/py

50™ /oy

TDK-LAMBDA T-37



GSP 10kW

2.5 ON/OFF Output fall characteristics Conditions: Vin:Nominal
C.C mode Vout: 100%
lout: 100%
Load: CR
GSP10-1000 Ta=25°C
Main :'.Z'!u M . tlTGjlj'.l'
!
400A/D|V 5mS/DIV
GSP60-170
Ll e 1 e/ dive
|
35% oy 10™ /oy

TDK-LAMBDA T-38



2.5 ON/OFF Output fall characteristics

C.C mode
GSP150-68
W 1105 M Sime/
i ':
13.6"piy 50™ /o
GSP600-17
ol il e/
1
5A/DIV 50mS/D|V
TDK-LAMBDA

GSP 10kW

Conditions: Vin:Nominal
Vout: 100%
lout: 100%
Load: CR
Ta=25°C
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GSP 10kW

2.5 ON/OFF Output fall characteristics Conditions: Vin:Nominal
C.C mode lout: 100%
shorted output
Ta=25°C
GSP10-1000
Hain :'.Z'!uh‘ : md'.l'
L
400%pyy 5™ /oy
GSP60-170
Waie 1 1,56 W 2mes/di
] .....
35A/D|V 2mS/DIV

TDK-LAMBDA T-40



2.5 ON/OFF Output fall characteristics

C.C mode
GSP150-68
Ml 2 1.25 M s/ dv
:
13.6"py 1™
GSP600-17
[ IR F. ] ] 1‘-“"
|
5% o 1™/

TDK-LAMBDA

GSP 10kW

Conditions: Vin:Nominal
lout: 100%
shorted output
Ta=25°C
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2.6 Holdup time characteristics

[GSP10-1000 36200 |

GSP 10kW

Conditions: Ta =25°C
Vout:100%

Vin:200VAC

Hold up time (ms)

50

45

40

35

30

25

20

15

10

0 25

50
Output current (%)

75

100

[GSP10-1000 36400 |

Vin:400VAC

Hold up time (ms)

50

45

40

35

30

25

20

15

10

50
Output current (%)

75

100

TDK-LAMBDA
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2.6 Holdup time characteristics

[GSP10-1000 39480 |

GSP 10kW

Conditions: Ta =25°C
Vout:100%

Vin:480VAC

Hold up time (ms)

50

45

40

35

30

25

20

15

10

25

50 75

Output current (%)

100

TDK-LAMBDA
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GSP 10kW

2.6 Holdup time characteristics Conditions: Ta =25°C
Vout:100%

[GSP600-17 36200 | Vin:230VAC

50

45

40

35

30

25

20

Hold up time (ms)

15

10 —_—

0 25 50 75 100
Output current (%)

[GSP600-17 30400 | Vin:400VAC

50

45

40

35

30

25

20

Hold up time (ms)

15

10

0 25 50 75 100
Output current (%)
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2.6 Holdup time characteristics

[GSP600-17 39480

GSP 10kW

Conditions: Ta =25°C
Vout:100%

Vin:480VAC

Hold up time (ms)

50

45

40

35

30

25

20

15

10

25

50 75 100

Output current (%)

TDK-LAMBDA
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GSP 10kW

2.7 Dynamic line response characteristics Ta=25°C

C.V mode

[ GSP10-1000 39200 | Conditions: Vout: 100%
lout: 100%

Wain +1.25 M 500m5/div§ Vin:170-265V

Vout

[Vin

Vout: 20mV/D|V 500mS/D|V
Vin: 500V/D|V
[ GSP10-1000 39480 | Conditions: Vout: 100%
lout: 100%

rea : e/ Vin:342-520V

|Vout

| Vin

Vout: 20mV/D|V SoomS/DIV

Vin: 1 OOOV/DN

TDK-LAMBDA T-46



GSP 10kW

2.7 Dynamic line response characteristics Ta=25°C

C.C mode

[ GSP10-1000 3®200 | Conditions: Vout: 100%
lout: 100%

Main = 1.25 M : BOOmS/diVE V|n :1 70(—)265V

|
|
|
|
|
|

lout
Vin
lout: 5A/D|V SoomS/DIV
Vin: 5OOV/D|V
| GSP10-1000 39480 | Conditions: Vout: 100%
lout: 100%
o 1.7 W : S00ms/d| Vin:342-520V
lout
Vin
lout: 5A/D|V SoomS/DIV

Vin: 1 OOOV/DN

TDK-LAMBDA T-47



2.7 Dynamic line response characteristics

C.V mode

| GSP60-170 39400 |

500mes/ div

Vout

Vout: 20mV/D|V

Vin: 1 OOOV/DN

TDK-LAMBDA

GSP 10kW
Ta=25°C

Conditions: Vout: 100%
lout: 100%
Vin:342—460V
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2.7 Dynamic line response characteristics

C.C mode

| GSP60-170 39400 |

Main : 125 W

500ms/ div

|lout

"vin

lout: 0.3A/D|V

Vin: 1000v/py

TDK-LAMBDA

GSP 10kW
Ta=25°C

Conditions: Vout: 100%
lout: 100%
Vin:342—460V
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2.7 Dynamic line response characteristics

C.V mode

| GSP150-68 39200 |

| Vout

Vout: 20mV/D|V

500™ /oy

Vin: SOOV/DN

TDK-LAMBDA

GSP 10kW
Ta=25°C

Conditions: Vout: 100%
lout: 100%
Vin:170-265V
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2.7 Dynamic line response characteristics

C.C mode

| GSP150-68 39200 |

Wi 2 1.25 W

500ms/div |

[lout

Vin

lout: 0.25A/D|V

Vin: 500V/DIV

TDK-LAMBDA

GSP 10kW
Ta=25C

Conditions: Vout: 100%
lout: 100%
Vin:170-265V
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GSP 10kW

2.7 Dynamic line response characteristics Ta=25°C
C.V mode

| GSP600-17 39200 | Conditions: Vout: 100%
lout: 100%
Vin:170-265V

D

Vout: 200mV/D|V SOOmS/DIV

Vin: 500V/D|V

| GSP600-17 39400 | Conditions: Vout: 100%
lout: 100%
- 500ms/ L Vin:342-460V

P T e T

Vout: 200mV/D|V SOOmS/DIV

Vin: 1 OOOV/DN
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GSP 10kW

2.7 Dynamic line response characteristics Ta=25°C

C.V mode

| GSP600-17 39480 | Conditions: Vout: 100%
lout: 100%

T | 00ns/ct | Vin:342<-520V

| L e

Vout: 200mV/D|V SOOmS/DIV

Vin: 1 OOOV/DN

TDK-LAMBDA T-53



GSP 10kW

2.7 Dynamic line response characteristics Ta=25°C
C.C mode

| GSP600-17 39200 | Conditions: Vout: 100%
lout: 100%
e : e Vin:170-265V

oAl

lout: 200mA/D|V SOOmS/DIV

Vin: 500V/DIV

| GSP600-17 39400 | Conditions: Vout: 100%
lout: 100%
e g . ] = Vin:342460V

Allout

Vin

lout: 5OmA/D|V

Vin: 1 OOOV/DN

TDK-LAMBDA T-54



2.7 Dynamic line response characteristics

C.C mode

| GSP600-17 39480 |

T

Min ¢ 1.25 W

500ms/dv

R —

lout: 200™/pyy

500™ /oy

Vin: 1 OOOV/DN

TDK-LAMBDA

™ lout

Vin

GSP 10kW
Ta=25C

Conditions: Vout: 100%
lout: 100%
Vin:342<520V
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2.8 Dynamic load response characteristics

C.V mode

| GSP10-1000 |

GSP 10kW

Conditions: Vin: Nominal

Vout: 100%
Ta=25°C

Load current: tr=tf=100us

lout:0%<«>100% |  f:100Hz lout:50%<—100% | f:100Hz
1V/ow 2™ /o 0.5"/piy 2™ /o
12.40% -17.20% 6.00% 5.60%
lout:0%«—100% |  f1KHz lout:50%—100% | f:1KHz
e T T T § s/
1V/ow 200“/pyy 0.5/ 200“/pyy
13.00% -11.80% 5.60% -5.30%
TDK-LAMBDA T-56



2.8 Dynamic load response characteristics

GSP 10kW

Conditions: Vin: Nominal
Vout: 100%
Ta=25°C

Load current: tr=tf=100us

C.V mode
| GSP60-170 |
lout:0%<«—100% |  f:100Hz

5V/DIV 2ms/DIV
2.00% 7.70%
lout:0%-100% | f:1KHz
—, Ao ,,n,,,,,,.“;
" | LY | :
1V/ow 200"/
1.10% 1.20%

lout:50%—100% | F100Hz
N N,
|
a2 '
0.5"/pw 2™ /o
0.72% 0.72%
‘ lout:50%«<—100% | f:1KHz
m—‘-\ ’/“"-—'!—-wl fa""“‘-m-
\\..,--n-""-"" \M -
0.5/ 200"/ppy
0.42% -0.43%

TDK-LAMBDA
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2.8 Dynamic load response characteristics

C.V mode

Load current: tr=tf=100us

|GSP

150-68 |

GSP 10kW

Conditions: Vin: Nominal
Vout: 100%
Ta=25°C

f:100Hz

lout:0%<«>100% |  f:100Hz _lout:50%<100% |

Nl 1 128 W e/ T

=

sy

11 T S T ST I N R :2::‘ mmmmm | S -
2"Iow 2™ o 0.5"/p 2"/ow
0.91% -2.19% 0.36% -0.35%
lout:0%<—100% | f:1KHz lout:50%<100% | f:1KHz

LR 1] i Mihus/ e Mok s LW P00/

AR

1V/ow 200" /5y 0.5"/o

200%/py

0.48% -0.47% 0.21%

-0.20%

TDK-LAMBDA
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GSP 10kW

2.8 Dynamic load response characteristics Conditions: Vin: Nominal
C.V mode Vout: 100%
Ta=25°C

Load current: tr=tf=100us

| GSP600-17 |

lout:0%<«>100% |  f:100Hz lout:50%<—100% | f:100Hz

[HET] e/

mstly |

100y 2" /o /o 2" /o
0.73% -1.98% 0.26% -0.25%
lout:0%<100% [ f:1KHz lout:50%«<100% | fiKHz |

2 1 i |

5o 200"/ 10w 200"/
0.33% -0.40% 0.17% -0.16%

TDK-LAMBDA T-59



2.8 Dynamic load response characteristics

GSP 10kW

Conditions: Vin: Nominal

C.C mode Ta=25°C
| GSP10-1000 |
lo=1000A lo=500A
Vout:9-7.5V |  f:10Hz Vout:9-7.5V | f:10Hz
100%/ppy 20/ 40™ oy 20/
17.10% 7.50%
| GSP60-170 |
lo=170A lo=85A
Vout:54-45V |  f10Hz Vout:54-45V | f:10Hz
Rty | smnnmeneny PSS ———" Pt / *Ww 5}/-,‘: o
14%5y 20™/pyy 7ow 20™/pyy
-16.43% 11.20%
TDK-LAMBDA
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2.8 Dynamic load response characteristics

GSP 10kW

Conditions: Vin: Nominal

C.C mode Ta=25°C
[GSP150-68 |
lo=68A lo=34A
Vout:135->112.5V |  f:10Hz Vout:135-112.5V | f:10Hz
R -
10y 20™ /oy 5o 20™ /oy
16.47% -11.00%
| GSP600-17 |
lo=17A lo=8.5A
Vout:540450V [ f:10Hz_ Vout:540450V | f:10Hz
== N\ A | WS i
/ /
/ /
2"ow 20™/pyy 1o 20™/pyy
-18.35% -9.65%
TDK-LAMBDA T-61



2.9 Response to brown-out characteristics

C.V mode

GSP 10kW

Conditions: Vout: 100%
lout: 100%

Ta=25°C
[ GSP10-1000 39200 | Vin:200VAC
Maln =:1 25 M o D0mes/ el
J A : l—— Vout
‘ |
; Brown-out time
A-7ms
B - 8ms
i B ' i ]
. : f : } «—— 0oV
AWM fe— win
Vout: 2V/D|V 1OOmS/D|V
Vin: 1000"/pyy
[ GSP10-1000 39400 | Vin:400VAC
Wl - .95 W A0/ iy
4 i % «—— Vout
Brown-out time
A -8ms
B -9ms
| o i le— OV
|' il I
'\lll"i'lnl'Hl ]‘\H L'lhlu'n'\‘“ fJ|”|\|n|!'|"'||U\‘m” fJ \H'nlf "|J'L1|”|!'|n|'\ﬁ ! le—— vin
Wil VIV mum T
Vout: 2V/D|V 1OOmS/D|V
Vin: 1000"/pyy
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2.9 Response to brown-out characteristics
C.V mode

GSP 10kW

Conditions: Vout: 100%
lout: 100%

Ta=25°C
[ GSP10-1000 39480 | Vin:480VAC
BN 00ty
' A ; 5 <«—— Vout
N N o ‘ Brown-out time
; ; A -8ms
' ‘ B - 9ms
|
= oV
|||||H'1 “I” I‘|||||‘|||‘||‘|||”l |ff ﬁ||||'|'||\|'| |l "H”f
J |'“1|\| \Hlnl'ln.'l [T LI\ |||||'||||'|!|f“ '||'|||||H|| il n'm”ﬂu'ﬂf' — vin
it """h"n'h”u'h”n 'J'u'k' H'H”n'h""”'/'n' | lILHHIIHIIIHIIH’l
Vout: 2 /DIV 1OOmS/D|V
Vin: 1000"/pyy
TDK-LAMBDA T-63



2.9 Response to brown-out characteristics

C.C mode

GSP 10kW

Conditions: Vout: 100%
lout: 100%

Ta=25C
[GSP10-1000 3$200] Vin:200VAC
Brown-out time
f A-7ms
: B -8ms
; A lout
: [
| |
lout: 4OOA/D|V 1 OOmS/DIV
Vin: 1000"/pyy
[GSP10-1000 3$400] Vin:400VAC
Wain =:1.25 N ; 00y
Brown-out time
A -8ms
5 B -9ms
: g o  lout
\ % ’ll'
| B |
= _ <«—— 0A
A " AL AN LE WﬂM"HMMMM i ﬂ"
A '”W“MWU'M W u\u'Hu'\"ﬂ'u' fitt u"u'l"u' "J”"'ur”'ur”r'u”'f e v
lout: 400 /DIV 1OOmS/DIV
Vin: 1000"/pyy
TDK-LAMBDA
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2.9 Response to brown-out characteristics
C.C mode

GSP 10kW

Conditions: Vout: 100%
lout: 100%

Ta=25°C
[ GSP10-1000 39480 | Vin:480VAC
L 1.z N ; 10
Brown-out time
A -9ms
: B-10ms
1 A «— lout
froefend
5 |
e  OA
SEREEY ’1| |ﬁ|'||”1F ’1
| |||| |||l|L| || ||
|I|| I ||||I|L|| "l“ | \‘ H\" ||\| |||l |||l”|||'|||l|”||l| rlllwl <— Vin
i i T
lout: 400™/p,y 100™/ppy
Vin: 1000"/pyy
TDK-LAMBDA T-65



2.9 Response to brown-out characteristics
C.V mode

| GSP60-170 39400 |

GSP 10kW

Conditions: Vout: 100%
lout: 100%
Ta=25°C

Vin:400VAC

Main : 175 M

S0ms/dv

T

: A Vout Brown-out time
! H [ A -9ms
i 4 . ool B-10ms
et |

i i .
| - : |
P\ B i

_. : <+— 0V

Vout: 20V/D|V 50mS/DIV

Vin: 1000"/pyy
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2.9 Response to brown-out characteristics
C.C mode

| GSP60-170 39400 |

GSP 10kW

Conditions: Vout: 100%
lout: 100%
Ta=25°C

Vin:400VAC

blms/dyv

l«—— lout

e |

MM v

Brown-out time
A-9ms
B - 10ms

lout: 35A/D|V 50ms/DIV

Vin: 1000"/pyy

TDK-LAMBDA T-67



2.9 Response to brown-out characteristics
C.V mode

| GSP150-68 39200 |

GSP 10kW

Conditions: Vout: 100%
lout: 100%
Ta=25°C

Vin:200VAC

Hain 1.2 M * B0ms/div

l«—— Vout

Brown-out time
A-9ms
B - 10ms

i
Vout: BOV/DN SOmS/DN
Vin: 500"/pyy
TDK-LAMBDA T-68



GSP 10kW

2.9 Response to brown-out characteristics Conditions: Vout: 100%
C.C mode lout: 100%
Ta=25°C
| GSP150-68 39200 | Vin:200VAC
Mein : 1.25 W : : H0ms/div
A
lout
ﬂ [ —
; ) Brown-out time
| A-8ms
. B -9ms
L
s | ; |
. | e e 9 “— 0A
WAAAAVAAA— -
VIVVVVVVVVVVVUEVVVVEV VTV
lout: 13.6A/D|V SOmS/DN
Vin: 500"/pyy

TDK-LAMBDA T-69



2.9 Response to brown-out characteristics

C.V mode

| GSP600-17 39200 |

GSP 10kW

Conditions: Vout: 100%
lout: 100%
Ta=25°C

Vin:200VAC

L ERE. 1]

0ms/div

l«——— Vout

T .

A -8ms
B -9ms

Vout: 200"/

50™ /o

Vin: 500"/py

| GSP600-17 39400 |

Vin:400VAC

L_FHE-1]

B/ dv

—— Vout

MMM~

A-7ms
B-12ms

Vout: 200"/

50™ /o

Vin: 1000"/pyy

TDK-LAMBDA

Brown-out time

Brown-out time
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GSP 10kW

2.9 Response to brown-out characteristics Conditions: Vout: 100%
C.V mode lout: 100%
Ta=25°C
| GSP600-17 39480 | Vin:480VAC
[ =§|.2$ W b
<— Vout
Brown-out time
A-7ms
B -12ms
- le— 0oV
\ {\ /\ * /\ A\ /\
%) {\/\ \}ﬂ \ f\ p\ | /\ /\ 1 J\,\/\J(\j . Vin
U wb*mw AT
Vout: 200 /DIV SOmS/DN
Vin: 1000"/pyy

TDK-LAMBDA T-71



2.9 Response to brown-out characteristics

C.C mode

| GSP600-17 39200 |

. - s «—— lout
«—— 0A
AV ==
lout: 5"/pyy 50™ /o
Vin: 500"/py
[[GSP600-17 36400 |
. - - e l—— lout
f
: | <«—— OA
MMM — =
|oQt: 5% o | 50”‘3/:D|v |
Vin: 1000"/pyy
TDK-LAMBDA

GSP 10kwW
Conditions: Vout: 100%

lout: 100%
Ta=25°C

Vin:200VAC

Brown-out time

A -8ms
B -9ms

Vin:400VAC

Brown-out time

A-7ms
B - 13ms
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2.9 Response to brown-out characteristics
C.C mode

| GSP600-17 39480 |

GSP 10kW

Conditions: Vout: 100%
lout: 100%
Ta=25°C

Vin:480VAC

Wain = 1.25 W

¢ S0ms/ iy

«—— |out

A-7ms
B-12ms

-Ua \;— \f’ Ae %” Mv\f ”{M[\ ﬁuJV\J<—Vin

lout: 5A/D|V SOmS/DN

Vin: 1000"/pyy

TDK-LAMBDA

Brown-out time
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2.10 Inrush current waveform

[ 30200 Input |

GSP 10kW

Conditions: Vin: 200V
Vout: 100%
lout: 100%
Ta=25°C

; T RN 0o/
Switch on phase angle
of input AC voltage i ' \ .
D=0" _“!Iihhmullr ------------ ey |e— lin
| ; .
|
p,l,nrr,nu;,n |'|'|l|l|r|l|ll|il|n|lll|'|l|!r|'|l|lll|| b
Bl [\ "'I.ll' ||||.'ll'|||| 11"'||.|1| M ll'|||'l|l| |'|||.'l ,
g |||||I"'| ||| Tt nt ||||'I|I ! Ll || Al i e— Vin
VT uw,'uuh SRR EIL lll'."J
50" o 100™/p
Vin:500v/py
[T 00|
Switch on phase angle
of input AC voltage L
. = l A < :
=90 bbb ?ﬁ* (rransir et «— lin
A '|'I|r 151fr‘|'|hr|r|'|HH'|Hr.'|
| ||I’|||||F||||"I|||I ||||r'|||..|||'||||f||| '||||I|I||'II|||| ||||I||‘|f'. _
-""'"'"hl.,lu IR |.||||||. T ||||<— Vin
Hy H"mm.n"!'nm"!'u VYN n"mm"fH Ay
50"/ 100™ /oy
Vin:SOOV/DN
TDK-LAMBDA
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2.10 Inrush current waveform

[ 390400 Input |

Switch on phase angle

of input AC voltage
®=0°

Switch on phase angle :

of input AC voltage
$=90"

T TR 200/ i

GSP 10kW

Conditions: Vin: 480V

Vout: 100%
lout: 100%
Ta=25°C

A |

u\J\ il ((mw\ wn(\ HW\} wﬂ(\mw\ Jw“{((qyy\ N-V-“(qwl\ i {mw\}\ il (q<pﬂﬁwuuqqy\] ww”.”.”!‘_ Vin
20A/D|V 200™/py

Vin:1000v/py

_{fLftfL'L{LftELftftfhELﬂLfufkﬂtfhfﬁﬂfﬁfftffﬁi = 1|]]H}ﬁﬁﬁﬁﬁﬁﬁﬁﬁ@ﬁﬁﬁﬁfJ’J}J}ﬁfqufﬁﬁﬁw‘w‘f W\‘ 'lt[&W'V\‘W'V[ 'V'\

50 /DIV 200 /DIV

Vin:1 OOOV/DN

TDK-LAMBDA

<+«— \Vin
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GSP 10kW

2.11 Input current waveform Conditions: Vin: 200VAC
Vout: 100%
lout: 100%
Ta=25°C

[ 39200 Input |

O It e M

<«— Vin

50%/p1y 5™ /ow

TDK-LAMBDA T-76



2.11 Input current waveform

[ 39400 Input |

Main =:1.25 W

S f
s !
i ‘ |

GSP 10kW

Conditions: Vin: 400VAC
Vout: 100%
lout: 100%
Ta=25°C

o i = |le— lin

M [+ Vi

20™ o

5mS/DIV

TDK-LAMBDA
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GSP 10kW

Conditions: Vin: 520VAC
Vout: 100%
lout: 100%
Ta=25°C

2.11 Input current waveform

[ 39480 Input |

Wi 1125 W : : - s/ die

e U e "
T Ty i Py, L
: U : : o :
1 | X i | i | .
i : um— "
" ey | == - e [&— lin
| — i
|4 prm——r 1
f f \ i
aut

" l— Vin

20%/pyy 5™ /ow
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2.12 Leakage current characteristics

| 3¢ 170-265V (*) |

Conditions: Ta =25°C

f=60Hz

2.500

2.000

1.500

1.000

Leakage current (mA)

0.500

0.000

170

200 208
Input voltage (VAC)

265

[ 30 342-520V (*) |

4.500

4.000

3.500

3.000

2.500

2.000

Leakage current (mA)

1.500

1.000

0.500

0.000

342

400 480
Input voltage (VAC)

520

(*) TN & TT power system

TDK-LAMBDA

GSP 10kW
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2.13 Output ripple & noise waveform

C.V mode

[GSP10-1000 |

Normal Mode

Nein < 62,5 ! : o Bisddi

A AN A

20mv/D|V

5us/DIV

[GSP60-170 |

AP

ol 1 2.5 1 ] Ry

P

5US/DIV

TDK-LAMBDA

GSP 10kW

Conditions: Vout: 100%

lout: 100%
Ta=25°C
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2.14 Output ripple & noise waveform

C.V mode
Normal Mode
|GSP150-68 |
™I b/
20™ /oy 5 /o
[GSP600-17 |

M : 2.5 b s/

200™ /oy 5"/ow

TDK-LAMBDA

GSP 10kW

Conditions: Vout: 100%

lout: 100%
Ta=25°C
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