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1. EVALUATION METHOD

1.1 Circuit used for determination

(1) Steady state data

SW Digital power meter

GEN 5kW
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— - ®—@
CVCF @ Electronic
load
Controlied temp. chamber
(2) Over voltage protection (OVP) characteristics
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(3) Output rise/fall characteristics
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GEN 5kW

(4) Dynamic line response characteristics

Constant Voltage mode

Sw Digital power meter Shunt res.
Lo o A Wy—
+
CVCF v Electronic
= load
Constant Current mode
SW Digital power meter Shunt e
@ |
+
CVCF @ Electronic
load
(5) Dynamic load response characteristics
Constant Voltage mode
sw Digital power meter Shunt res.
" ——(A w
@ CVCF Vv Electronic|
F load
Output current waveform Output current waveform
lout 0% <---> 100% lout 50% <---> 100%
100% 100%
95% 95%
- 5% 55%
\— 0% 50%
tr tf 0%
' tr tf
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(6) Inrush current characteristics

Constant Voltage mode

SW Shunt res.
_o/

@ CVCF

M
Shunt res.

(7) Leakage current characteristics

Shunt res.

Electronic
load

Leakage current meter
(As defined by IEC 950)

(8) Output ripple & noise waveform ( 8V to 300V models)

(a) Normal mode (JEITA Standard RC-9131A)
Oscilloscope
BW:20MHz

500hm

4700pF _.... probe 1.5m 500hm

+]

Electronic
load

-]

Oscilloscope
BW:20MHz

(b) Normal + Common mode

SwW s 4700pF probe 1.5m 500hm
AC
+]
S.D. M4 [=150mm o
ectronic
o v P.S ] load
v L=150mm :
AC FG s
C1- Film. Cap. 0.1uF
<
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GEN 5kW

(9) Output ripple & noise waveform for 600V

(a) Normal mode
Oscilloscope

BW:20MH @
ow L/

(1:10, 150Mhz)

4

Efectronic
load

]

(b) Normal + Common mode Oscilloscope
BW:20MHz

Sw . (1:10, 150Mhz)

+]

Eiectronic
load

L=150mm

C1- Film. Cap. 0.1uF

(10) Ripple RMS Current

probe 1.5m 500hm

¢

Resistive
Load

i3
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1.2 List of equipment used

GEN 5kW

EQUIPMENT USED MANUFACTURER MODEL No.
1 |Storage oscilloscope YOKOGAWA DL7100
2 |Storage oscilloscope YOKOGAWA DL1740
3 |Analog oscilloscope HITACHI V-1565
4 |Digital multimeter AGILENT 34401A
5 |Digital power meter YOKOGAWA WT230
6 |Autotransformer METREL HTN 450/30
7 |AC Source CHROMA 6590
8 |Electronic load H&H 256060 SC150
9 [Electronic load H&H 257006
10 |Electronic load H&H 257060
11 {Electronic load CHROMA 63203
12 |Electronic load CHROMA 63206
13 |Controlled temp. chamber THERMOTRON SM-16-3800
14 |Controlled temp. chamber THERMOTRON SE-600-5-5
15 |Controlled temp. chamber THERMOTRON SE-600-6-6
16 [Leakage current tester HIOKI 3155
17 |Current probe TEKTRONIX P6021
18 |Current probe YOKOGAWA 701932
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GEN 5kW

(1). Regulation - Line & Load, Temperature drift

|GEN8-600 | Conditions: Ta = 25°C

1. Regulation - Line & Load, C.V mode 39200

Vin

lo 170VAC | 200VAC | 208VAC | 265VAC Line Regulation

0% 8.000 8.000 8.000 8.000 0.0 0.000%
25% 7.999 7.999 7.999 7.999 0.0 0.000%
50% 7.998 7.998 7.998 7.998 0.0 0.000%
75% 7.997 7.997 7.997 7.997 0.0 0.000%
100% 7.996 7.996 7.996 7.996 0.0 0.000%
Load 4.0 4.0 4.0 4.0 mvV

Regulation| 0.050% | 0.050% | 0.050% | 0.050%

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

Vin

lo 342VAC | 380VAC | 400VAC | 460VAC Line Regulation

0% 8.001 8.001 8.001 8.001 0.0 0.000%
25% 8.001 8.001 8.001 8.000 1.0 0.012%
50% 8.000 8.000 8.000 8.000 0.0 0.000%
75% 7.999 7.999 7.999 7.999 0.0 0.000%
100% 7.998 7.998 7.998 7.998 0.0 0.000%
Load 3.0 3.0 3.0 3.0 mVv

Regulation| 0.037% | 0.037% | 0.037% | 0.037%

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 7.9990 | 7.9965 | 7.9947 43 mV | 11 ppm/°C
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GEN 5kW

{1). Regulation - Line & Load, Temperature drift

|GEN60-85 | Conditions: Ta = 25°C

1. Regulation - Line & Load, C.V mode 39200
Vin
lo 170VAC | 200VAC | 208VAC | 265VAC Line Regulation
0% 59.999 | 59.999 | 59.999 | 59.999 0.0 0.000%
25% 59999 | 59.999 | 59.999 | 59.999 0.0 0.000%
50% 59.999 | 59.999 | 59.999 | 59.999 0.0 0.000%
75% 59.999 | 59.999 | 59.999 | 59.999 0.0 0.000%
100% 59.998 | 59.998 | 59.998 | 59.998 0.0 0.000%
Load 1.0 1.0 1.0 1.0 mV
Regulation| 0.002% | 0.002% | 0.002% | 0.002%

2. Regulation - Line & Load, C.V mode 39400
Vin
lo 342VAC | 380VAC | 400VAC [ 460VAC Line Regulation
0% 59.995 | 59.995 [ 59.995 | 59.995 0.0 0.000%
25% 59.995 | 59.995 | 59.995 | 59.995 0.0 0.000%
50% 59.995 | 59.995 | 59.995 | 59.995 0.0 0.000%
75% 59.994 | 59.994 | 59.994 | 59.994 0.0 0.000%
100% 59.994 | 59.994 | 59.994 | 59.994 0.0 0.000%
Load 1.0 1.0 1.0 1.0 mV
Regulation| 0.002% | 0.002% | 0.002% | 0.002%

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 59.128 | 59.119 [ 59.112 16 mV | 5 ppm/°C
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GEN 5kW

(1). Regulation - Line & Load, Temperature drift

|GEN150-34 | Conditions: Ta = 25°C

1. Regulation - Line & Load, C.V mode 3$200
Vin
lo 170VAC | 200VAC | 208VAC | 265VAC Line Regulation
0% 150.006 | 150.006 | 150.006 | 150.005 1.0 0.001%
25% 150.005 | 150.005 | 150.005 | 150.005 0.0 0.000%
50% 150.004 | 150.004 | 150.004 | 150.003 1.0 0.001%
75% 150.003 | 150.003 | 150.003 | 150.003 0.0 0.000%
100% | 150.002 | 150.002 | 150.002 | 150.001 1.0 0.001%
Load 4.0 4.0 4.0 40 mV
Regulation| 0.003% | 0.003% | 0.003% | 0.003%

2. Regulation - Line & Load, C.V mode 39400
Vin
lo 342VAC | 380VAC | 400VAC | 460VAC Line Regulation
0% 150.010 | 150.010 | 150.010 | 150.010 0.0 0.000%
25% 150.010 | 150.010 | 150.010 | 150.010 0.0 0.000%
50% 150.009 | 150.009 | 150.009 | 150.009 0.0 0.000%
75% 150.008 | 150.008 | 150.008 | 150.008 0.0 0.000%
100% | 150.008 | 150.008 | 150.008 | 150.008 0.0 0.000%
Load 2.0 2.0 20 2.0 mV
Regulation| 0.001% | 0.001% | 0.001% | 0.001%

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 150.052 | 150.017 [ 149.984 68 mV | 9 ppm/°C
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GEN 5kW

(1). Regulation - Line & Load, Temperature drift

|GEN600-8.5 | Conditions: Ta = 25°C

1. Regulation - Line & Load, C.V mode 39200
Vin
lo 170VAC | 200VAC | 208VAC | 265VAC Line Regulation
0% 600.003 | 600.003 | 600.003 | 600.003 0.0 0.000%
25% 600.003 | 600.003 | 600.003 | 600.003 0.0 0.000%
50% 600.003 | 600.003 | 600.003 | 600.003 0.0 0.000%
75% 600.002 | 600.002 | 600.002 | 600.002 0.0 0.000%
100% | 600.002 | 600.002 | 600.002 | 600.002 0.0 0.000%
Load 1.0 1.0 1.0 1.0 mvV
Regulation| 0.000% | 0.000% | 0.000% | 0.000%

2. Regulation - Line & Load, C.V mode 39400
Vin
lo 342VAC | 380VAC | 400VAC | 460VAC Line Regulation
0% 600.061 | 600.061 | 600.061 | 600.061 0.0 0.000%
25% 600.062 | 600.062 | 600.062 | 600.062 0.0 0.000%
50% 600.062 | 600.062 | 600.062 | 600.062 0.0 0.000%
75% 600.062 | 600.062 | 600.062 | 600.062 0.0 0.000%
100% 600.064 | 600.064 | 600.064 | 600.064 0.0 0.000%
Load 3.0 3.0 3.0 3.0 mV
Regulation| 0.000% | 0.000% | 0.000% | 0.000%

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 599.957 | 600.003 | 600.080 123 mV | 4 ppm/°C
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GEN 5kW

{1). Regulation - Line & Load, Temperature drift

[GEN8-600 | Conditions: Ta = 25°C

1. Regulation - Line & Load, C.C mode 39200 (*)
Vin
Vo 170VAC [ 200VAC | 208VAC | 265VAC Line Regulation
0% 591.659 | 591.667 | 591.693 | 591.714 55.1 0.009%
25% 591.588 | 591.607 | 591.634 | 591.654 66.3 0.011%
50% 591.560 | 591.698 | 591.610 | 591.631 71.3 0.012%
75% 591.545 | 591.579 | 591.633 | 591.619 87.7 0.015%
100% | 591.544 | 591.572 | 591.619 | 591.614 74.3 0.012%
Load 114.6 95.1 82.5 100.3 mA
Regulation| 0.019% | 0.016% | 0.014% | 0.017%

2. Regulation - Line & Load, C.C mode 39400 (*)
Vin
Vo 342VAC | 380VAC | 400VAC [ 460VAC Line Regulation
0% 599.830 | 599.854 | 599.841 | 599.850 246 0.004%
25% 599.778 | 599.791 | 599.791 | 599.802 23.8 0.004%
50% 599.750 | 599.771 | 599.803 | 599.772 52.4 0.009%
75% 599.739 | 599.758 | 599.767 | 599.757 28.5 0.005%
100% | 599.769 | 599.752 | 599.760 | 599.755 17.0 0.003%
Load 91.2 102.8 81.1 95.0 mA
Regulation| 0.015% | 0.017% | 0.014% | 0.016%

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 599.62 599.90 600.74 1120 mA | 37 ppm/°C
Notes:

(") Not including load regulation thermal drift effect.
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GEN 5kW

(1). Regulation - Line & Load, Temperature drift

|GENB0-85 | Conditions: Ta = 25°C

1. Regulation - Line & Load, C.C mode 39200 (*)
Vin
Vo 170VAC | 200VAC | 208VAC | 265VAC Line Regulation
0% 85.8214 | 85.8214 | 85.8214 | 85.8228 14 0.002%
25% 85.8200 | 85.8207 | 85.8214 | 85.8207 14 0.002%
50% 85.8186 | 85.8186 | 85.8179 | 85.8186 0.7 0.001%
75% 85.8137 | 85.8137 | 85.8144 | 85.8144 0.7 0.001%
100% 85.8116 | 85.8109 | 85.8102 | 85.8102 1.4 0.002%
Load 9.8 10.5 11.2 12.6 mA
Regulation| 0.011% | 0.012% | 0.013% | 0.015%

2. Regulation - Line & Load, C.C mode 39400 (*)
Vin
Vo 342VAC | 380VAC | 400VAC | 460VAC Line Regulation
0% 85.0150 | 85.0150 | 85.0080 | 85.0080 7.0 0.008%
25% 85.0010 | 85.0010 | 85.0010 | 85.0080 7.0 0.008%
50% 85.0010 | 85.0010 | 84.9940 | 84.9940 7.0 0.008%
75% 84.9870 | 84.9940 | 84.9940 | 84.9940 7.0 0.008%
100% | 84.9870 | 84.9870 | 84.9870 | 84.9870 0.0 0.000%
Load 28.0 28.0 21.0 21.0 mA
Regulation| 0.033% | 0.033% [ 0.025% | 0.025%

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 85.092 84.959 84.945 147 mA | 35 ppm/°C
Notes:

(*) Not inciuding load regulation thermal drift effect.
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GEN 5kW

(1). Regulation - Line & Load, Temperature drift

|GEN150-34 | Conditions: Ta = 25°C

1. Regulation - Line & Load, C.C mode 39200 (*)
Vin
Vo 170VAC | 200VAC | 208VAC | 265VAC Line Regulation
0% 34.0781 | 34.0781 | 34.0781 [ 34.0781 0.0 0.000%
25% 34.0774 | 34.0774 | 34.0774 | 34.0774 0.0 0.000%
50% 34.0767 | 34.0767 | 34.0767 | 34.0767 0.0 0.000%
75% 34.0760 | 34.0760 | 34.0760 | 34.0760 0.0 0.000%
100% | 34.0753 | 34.0753 | 34.0753 | 34.0753 0.0 0.000%
Load 2.8 2.8 2.8 2.8 mA
Regulation| 0.008% | 0.008% | 0.008% | 0.008%

2. Regulation - Line & Load, C.C mode 39400 (*)
Vin
Vo 342VAC | 380VAC | 400VAC | 460VAC Line Regulation
0% 34.4008 | 34.4008 | 34.4008 | 34.4008 0.0 0.000%
25% 34.4001 | 34.4001 | 34.4001 | 34.4001 0.0 0.000%
50% 34.3994 | 34.3994 | 34.3994 | 34.3994 0.0 0.000%
75% 34.3994 | 34.3994 | 34.3994 | 34.3994 0.0 0.000%
100% | 34.3987 | 34.3987 | 34.3987 | 34.3987 0.0 0.000%
Load 2.1 2.1 2.1 2.1 mA
Regulation| 0.006% | 0.006% | 0.006% | 0.006%

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 34.028 | 34.007 | 33.990 38 mA | 22 ppm/°C
Notes:

(*) Not including load regulation thermal drift effect.
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GEN 5kW

(1). Regulation - Line & Load, Temperature drift

[GEN600-8.5 { Conditions: Ta = 25°C

1. Regulation - Line & Load, C.C mode 39200 (*)
Vin
Vo 170VAC | 200VAC | 208VAC | 265VAC Line Regulation
0% 8.4980 8.4980 8.4980 8.4980 0.0 0.000%
25% 8.4966 8.4966 8.4966 8.4966 0.0 0.000%
50% 8.4966 8.4966 8.4966 8.4966 0.0 0.000%
75% 8.4966 8.4966 8.4966 8.4966 0.0 0.000%
100% 8.4973 8.4973 8.4973 8.4973 0.0 0.000%
Load 14 1.4 1.4 14 mA
Regulation| 0.016% | 0.016% | 0.016% [ 0.016%

2. Regulation - Line & Load, C.C mode 39400 ()
Vin

Vo 342VAC | 380VAC | 400VAC | 460VAC Line Regulation
0% 8.5001 8.5001 8.5001 8.5001 0.0 0.000%
25% 8.4990 8.4990 8.4990 8.4990 0.0 0.000%

50% 84984 | 84984 | 8.4984 | 8.4984 0.0 0.000%
75% 8.4979 | 84979 | 84979 | 8.4979 0.0 0.000%
100% 8.4970 | 8.4970 | 84970 | 8.4970 0.0 0.000%

Load 3.1 3.1 3.1 3.1 mA
Regulation| 0.036% | 0.036% | 0.036% | 0.036%

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)
fout 8.5162 | 85036 | 8.5036 12.6 mA | 30 ppm/°C
Notes:

(*) Not including load regulation thermal drift effect.
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GEN 5kW

(2). Output volitage and ripple voltage vs. input voltage Conditions: lout:100%

C.V mode Ta:  0°C  ccemmmemeeee
25°C —————— s
50°C

[GEN8-600 30 200 |
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8 4 48 ©
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Output noise (RMS) - 12
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96
- 88
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- 72
s L4 =
‘g: 6 E
s Output noise (Pk-Pk) et - 56 '2
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& 44 40 o
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L 24
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0 T e 0
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GEN 5kW

(2). Output voltage and ripple voltage vs. input voltage Conditions: lout:100%

C.V mode Ta:  0°C  eeemeeeeen
25°C —_——
50°C

|[GEN60-85 3% 200 |

65
I 96
Output voltage L
60 | p g 88
- 80
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(2). Output voitage and ripple voltage vs. input voltage

GEN 5kW

Conditions: lout:100%

C.V mode Ta: 0°C ~-------mmme-
25°C - ——mmmes
50°C

[GEN150-34 3¢ 200 |
160 100
Output voltage [ 90
150
I 80
Output noise (Pk-Pk) 70
S 140 - %
g - 60 Py
S 2
E 130 - I 50 §
2 L 40 §
3 120 - 3
S Output noise (Pk-Pk) 3 E
- 20
110 4
..................................... 10
. Output noise (RMS) .
100 — . = : - T - 0
170VAC 200VAC 230VAC 265VAC
Input voltage (VAC)
|GEN150-34 30 400 |
160
- 140
150 | Output voitage
- 120
140 .. Output noise (Pk-Pk) ... 100 —
s s
g E
S I 80 §
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(2). Output voltage and ripple voltage vs. input voltage

GEN 5kW

Conditions: lout:100%

C.V mode Ta:. 0C -------------
25°C — e
50°C
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GEN 5kW

(3). Efficiency and Input current vs. Output current Conditions:
Vin: 1770 VAC -~~~ e
200 VAC
20VAC e
266VAC ———— 7
Vout:100%
Ta: 25°C
[GEN8-600 3¢ 200 |
40 5 100
Efﬁciency
36 ‘ 90
. -&i-& ——————————————— e
32 ; 80
28 70
< 24 80 =
= S
& -
E 1)
3 20 -7 % §
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== 30
20
10
0 0
20% 50% 100%
Output current (%)
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GEN 5kwW

(3). Efficiency and Input current vs. Output current Conditions:
Vin: 342 VAC  --- e
380 VAC
400 VAC ~-mmmmmeeee
460 VAC —————-——-
Vout:100%
Ta: 25°C
|[GEN8-600 30 400 |
20 J 100
Ef:ﬂciency
18 i 90
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14 70
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E 10 e 50 2
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Output current (%)
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GEN 5kW

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

|GEN60-85 30 200 |

Vin; 170 VAC - ---mmmmo-
200 VAC
208 VAC ---mmee---
2656 VAC -—~————~—-
Vout:100%
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GEN 5kW

(3). Efficiency and Input current vs. Output current Conditions:
Vin: 342 VAC  -----mme-
380 VAC
400 VAC -—---m-e--
460 VAC -——————~~-
Vout:100%
Ta: 25°C
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<12 60 =
- =
8 >
::.,: 10 - 50 §
= S 8
é 8 S / 40 G
6 By oL 30
i _ -~~~
4 == 20
2 10
0 | 0
20% 50% 100%

Output current (%)
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GEN 5kW

(3). Efficiency and Input current vs. Output current Conditions:
Vin: 170 VAC - ---mms
200 VAC
208VAC e
266 VAC ——mmmm—
Vout:100%
Ta: 25°C
[GEN150-34 3¢ 200 |
40 ; 100
Efﬁciiency
36 = = 90
32 80
28 70
< 24 60 =
= R
= E)
5 >
§ 20 = 50 5
E - £
216 — T 40 W
=="" L3
20
10
0 0
20% 50% 100%
Output current (%)

NEMIC-LAMBDA
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GEN 5kW

(3). Efficiency and Input current vs. Output current Conditions:
Vin: 32 VAC - --mmmee
380 VAC
400VAC -
460VAC -———————-
Vout:100%
Ta: 25°C
|GEN150-34 30 400 |
20 , 100
Efficiency
18 e | 4 90
16 80
14 70
<12 60 =
S M
c
] oy
c 1 50
§ 0 - ] '§
3 - - E
g8 40 W
6 S 30
4 20
2 10
0 0
20% 50% 100%
Output current (%)

NEMIC-LAMBDA
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GEN 5kW

(3). Efficiency and Input current vs. Output current Conditions:
Vin: 170 VAC  ----mm - mo-
200 VAC
208 VAC e
265 VAC ————m-—-
Vout:100%
Ta: 25°C
[GEN600-8.5 3¢ 200 |
40 | 100
36 Efficiency 90
— ’f’
32 : 80
28 70
< 24 60 =
= <
& ? >
£ 20 =450 &
o - 2
E e £
218 40 W
=" 139
20
10
0 f 0
20% 50% 100%
Output current (%)
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GEN 5kW

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

Vin: 342 VAC  ----mmmee-
380VAC ——F
400VAC ---------
460 VAC ——-—--—--
Vout:100%

Ta: 25°C
[GEN600-8.5 3% 400 |
20 } 100
18 _ Efficiency _ _ 90
16 _ 80
14 70
<12 60 =
t =
& -
510 o 50 s
5 R I -
_g' 8 -~ et “l 140 W
6 -7 30
4 20
2 10
0 0
20% 50% 100%
Output current (%)

NEMIC-LAMBDA

T-25



GEN 5KW

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

|GEN8-600 C.V mode N

0.050% +

0.040%

0.030%

0.020%

0.010%

0.000%

-0.010%

Output voltage drift

-0.020%

-0.030%

| | |
-0.050% ; i |
00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Time (hrs)

; : i ;
-0.040% ‘ : i i : i

|GEN8-600 C.C mode

0.50% - |

0.40%

0.30%

0.20% !

0.10% \

0.00%

-0.10%

Output current drift

-0.20%

-0.30%

-0.40%

-0.50% } } | i ] ; } .

00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Time (hrs)
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GEN 5KW

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

(GEN60-85 C.V mode

0.050% ~

0.040%

0.030%

0.020% :

0.010% \\ ; ‘ 1
0.000% i :

-0.010%

Output voltage drift

-0.020%

-0.030%

-0.040% i

L

-0.050% ; ; NN SRR S AU WU S S .
00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Time (hrs)

[GEN60-85 C.C mode

0.25% - !

0.20%

0.15%

0.10%

0.05%

0.00%

-0.05%

Output current drift

-0.10%

-0.15%

-0.20%

0.25% ; : E ; ; : . IS
00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Time (hrs)
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2.2 Warm up drift & stability

[GEN150-34 C.V mode |

GEN 5KW

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

0.050% ~

0.040%

0.030%

0.020% 3 f i

0.010%

0.000%

-0.010%

Output voltage drift

-0.020%

-0.030%

-0.040%

-0.050% T
00 05 10 15 20

25 30 35 40 45 b

Time (hrs)

0

55

6.0

65 70 75 80

|GEN150-34 C.C mode |

0.25% 1

0.20%

0.15%

0.10% : |

0.05%

0.00%

-0.05%

OQutput current drift

-0.10%

-0.15%

-0.20%

i
'

i

+

-0.25% i
00 05 10 15 20

2.5

30 35 40 45

Time (hrs)

5.0

5.5

6.0

65 70 75 80
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2.2 Warm up drift & stability

|GEN600-8.5 C.V mode |

GEN 5KW

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

0.050% -

0.040%

0.030%

0.020%

0.010% \\
0.000%

-0.010%

Output voltage drift

-0.020%

-0.030%

-0.040%

P

-0.050% T 7
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T T t T t T T t 1
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[GEN600-8.5 C.C mode |

0.25% - i

0.20%

0.15%

0.10%

0.05%

0.00%

-0.05%

Output current drift

-0.10%

-0.15%

-0.20%

-0.25% i
00 05 10 15 20

25 30 35 40

T 1

45 50 55 60 65 70 75 80
Time (hrs)

NEMIC-LAMBDA T-29



GEN 5KW

2.3 Over voltage protection (OVP) characteristic Conditions: Vset: 100%
lout: 0%
Ta=25°C
|GEN8-600

OVP setting: 10V

2YIon 200™ /55

OVP setting:66.15V

20"/oy 500™
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GEN S5KW

2.3 Over voltage protection (OVP) characteristic Conditions: Vset: 100%
lout: 0%
Ta=25°C
(GEN150-34 |

OVP setting:165.3V

50"/ 500™ /o

|GEN600-8.5 |

OVP setting:661.5V

NEMIC-LAMBDA T-31



2.4 ON/OFF Output rise characteristics
C.V mode

|GEN8-600

[GEN60-85 ]

NEMIC-LAMBDA

GEN 5KW

Conditions: Vin:Nominal

Vout: 100%
lout: 0%
Iset=105%
Ta=25°C

T-32



GEN 5KW

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

C.V mode Vout: 100%
lout: 0%
Iset=105%

[GEN150-34 | Ta =25°C

50" /oy 5™ /ow

[GEN600-8.5 |

NEMIC-LAMBDA T-33



2.4 ON/OFF Output rise characteristics
C.V mode

[GEN8-600

{GEN60-85 |

NEMIC-LAMBDA

GEN 5KW

Conditions: Vin:Nominal

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

T-34



GEN 5KW

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

C.V mode Vout: 100%
lout: 100%
Iset=105%

[GEN150-34 | Load: CR
Ta =25°C

5OV/D|V 5mS/D|V

[GEN600-8.5 |

NEMIC-LAMBDA T-35



GEN 5KW

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

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

|GEN8-600 Load: CR
Ta=25°C

140" 10™ /o

[GEN60-85 |

NEMIC-LAMBDA T-36



2.4 ON/OFF Qutput rise characteristics
C.C mode

[GEN150-34 |

[GEN600-8.5 |

NEMIC-LAMBDA

GEN 5KW

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

T-37



GEN 5KW

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

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

[GEN8-600 Ta=25°C

1 4OA/D|V 1 Oms/DIV

|GEN60-85 |
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2.4 ON/OFF Output rise characteristics
C.C mode

|GEN150-34 |

14% o 10™ /oy

[GEN600-8.5 |

NEMIC-LAMBDA

Conditions: Vin:Nominal
lout: 100%
Vset=105%
shorted output
Ta =25°C

GEN 5KW

T-39



GEN SKW

2.5 ON/OFF Output fall characteristics Conditions: Vin:Nominal
C.V mode Vout: 100%
lout: 0%
Ta=25°C
[GEN8-600

2VIow 100™ /5

20/ 500™%/ 5y
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GEN 5KW

2.5 ON/OFF Output fall characteristics Conditions: Vin:Nominal
C.V mode Vout: 100%
lout: 0%
Ta=25°C
|GEN150-34 |

SOV/DN 5OOmS/DIV

[GEN600-8.5 |

200"/5 500™%/5y

NEMIC-LAMBDA T-41



GEN 5KW

2.5 ON/OFF Output fall characteristics Conditions: Vin:Nominal

C.V mode Vout: 100%
fout: 100%
Load: CR

[GEN8-600 Ta=25°C

2o 10™ /oy

[GEN60-85 |

20"y 10™ /oy

NEMIC-LAMBDA T-42



GEN 5KW

2.5 ON/OFF Output fall characteristics Conditions: Vin:Nominal

C.V mode Vout: 100%
lout: 100%
Load: CR

[GEN150-34 ] Ta=25°C

50"/5 20™ /5y

[GEN600-8.5 |

200"/5y 20"/
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2.5 ON/OFF Output fall characteristics
C.C mode

[GEN8-600

140A/D|V 10™ /v
[GEN60-85 |
35A/D|V 20ms/DIV
NEMIC-LAMBDA

GEN 5KW

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

T-44



GEN 5KW

2.5 ON/OFF Output fall characteristics Conditions: Vin:Nominal

C.C mode Vout: 100%
lout: 100%

Load: CR
[GEN150-34 | Ta=25°C

14%5 200™ /5y

[GEN600-8.5 |

3.5 oy 20™ /5y

NEMIC-LAMBDA T-45



GEN 5KW

2.5 ON/OFF Output fall characteristics Conditions: Vin:Nominal
C.C mode lout: 100%
shorted output
Ta=25°C
[GEN8-600

140% 5y 10™ oy

|GEN60-85 |

35% o 10™ 5y

NEMIC-LAMBDA T-46



GEN 5KW

2.5 ON/OFF Output fall characteristics Conditions: Vin:Nominal

C.C mode lout: 100%
shorted output
Ta=25°C

[GEN150-34 ]

14%5 10™ /gy

[GEN600-8.5 l

3.5 10™ /5y

NEMIC-LAMBDA T-47



2.6 Holdup time characteristics

[GEN8-600 3¢ 200

Conditions: Ta =25°C
Vout:100%

Vin:208VAC

—

Hold up time (ms

50
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0 20

Output current (%)
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[GEN8-600 3® 400

Vin:400VAC
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30
25
20
15
10

'\ !

0 20

40

60
Output current (%)

80 100

120

NEMIC-LAMBDA

GEN S5kW
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2.6 Holdup time characteristics

[GENB0-85 3¢ 200

Conditions: Ta =25°C
Vout:100%

Vin:208VAC

s)

Hold up time (m

50
45
40

w
(&)

30
25
20
15
10

Output current (%)

100

120

|GEN60-85 3¢ 400

Vin:400VAC

Hold up time (ms)

= =2 NN W W A MO
o O O ;O ;M O oo - O

20

40 60 80
Output current (%)

100

120

NEMIC-LAMBDA

GEN S5kW
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GEN 5kW

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

[GEN150-34 39 200 | Vin:208VAC

50 \
45 \
40

TN

. N
: ; \

10 —

)
&
e

Hold up time (ms

15

{ | 1 |
0 : T f 1
0 20 40 60 80 100 120

Output current (%)

|GEN150-34 3¢ 400 Vin:400VAC
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)
%
/

30
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25
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15 i ~

10 —

Hold up time (ms

|
0 i i i
0 20 40 60 80 100 120
Output current (%)
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2.6 Holdup time characteristics

|GENB00-8.5 3% 200

Conditions: Ta =25°C
Vout:100%

Vin:208VAC

Hold up time (ms)

e g
/ J—

(8]
o

/

/

-
[}

o

i

T T T T

o
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Output current (%)

120

[GEN600-8.5 3¢ 400

Vin:400VAC
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Output current (%)

o

120
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GEN 5kW
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GEN 5kW

2.7 Dynamic line response characteristics Ta=25°C

C.V mode

[GEN8-600 3% 200 Conditions: Vout: 100%
lout: 100%
Vin: 170265V

Vout

Vin

Vout: 10™/py 500"/

Vin: 500"/py

[GEN8-600 3% 400 Conditions: Vout: 100%
lout: 100%
Vin:342-460V

Vout

Vin

Vout: 20™/py 500" /o

Vin: 1000/py
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GEN 5kW

2.7 Dynamic line response characteristics Ta=25°C

C.V mode

[GEN60-85 39 200 | Conditions: Vout: 100%
lout: 100%
Vin:170-265V

Vout
Vin
Vout: 10mV/D|V SOOmS/DN
Vin: 500"/py
[{GEN60-85 3¢ 400 Conditions: Vout: 100%
lout: 100%
Vin:342-460V
Vout

Vout: 50™ /o 500 /o

Vin: 1000y

NEMIC-LAMBDA T-53



GEN 5kW

2.7 Dynamic line response characteristics Ta=25°C

C.V mode

[GEN150-34 3¢ 200 Conditions: Vout: 100%
lout: 100%

Vin:170«>265V

Vin

Vout: 20™/py 500™ /o

Vin: 200v/D|V

[GEN150-34 30 400 Conditions: Vout: 100%
lout: 100%
Vin:342-460V

Vout

Vin

Vout: 20mV/D|V 500ms/DIV

Vin: 1000/py
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2.7 Dynamic line response characteristics
C.V mode

[GEN600-8.5 3¢ 200

Vout: 20™/py 500™/p

Vin: SOOV/DN

|GEN600-8.5 3¢ 400

Vout: 0.5v/D|V SOOmS/DIV

Vin: 1 OOOV/DN

GEN 5kW

Ta=25°C

Conditions: Vout: 100%
lout: 100%
Vin:170+265V

Vout

Vin

Conditions: Vout: 100%
fout: 100%
Vin:342—460V

Vout

Vin

NEMIC-LAMBDA
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GEN SkW

2.7 Dynamic line response characteristics Ta=25°C

C.C mode

[GEN8-600 3% 200 Conditions: Vout: 100%
fout: 100%
Vin:170-265V

lout
Vin
fout: 1.4A/D]V 5OOmS/D|V
Vin: 500v/gy
[GEN8-600 3® 400 Conditions: Vout: 100%
lout: 100%
Vin:342 460V
lout

lout: 0.7%py 500™ /o

Vin: 1000%/p
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GEN 5kW

2.7 Dynamic line response characteristics Ta=25°C

C.C mode

[GEN60-85 3¢ 200 Conditions: Vout: 100%
tout: 100%
Vin:170-265V

fout
Vin
lout: 0.35™ 500™ 5y
Vin: SOOV/DIV
[GEN60-85 3 400 Conditions: Vout: 100%
lout: 100%
Vin:342+-460V
lout

lout: 0.14%py 500" p

Vin: 1 OOOV/DN

NEMIC-LAMBDA T-57



2.7 Dynamic line response characteristics

C.C mode

[GEN150-34 39 200

lout: 0.14%5y

Vin: ZOOV/DIV

[GEN150-34 30 400

lout: 0.14% 5y

500™ /g

Vin: 1 OOOV/DN

GEN 5kW

Ta=25°C

Conditions: Vout: 100%
lout: 100%
Vin: 170265V

lout
Vin
Conditions: Vout: 100%
lout: 100%
Vin:342-460V
lout
i{Vin

NEMIC-LAMBDA
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GEN 5kW

2.7 Dynamic line response characteristics Ta=25°C

C.C mode

[GEN600-8.5 3¢ 200 Conditions: Vout: 100%
fout: 100%
Vin: 170265V

lout

lout: 0.14%/5 500" /o

Vin: 5OOV/D|\/

[GEN600-8.5 30 400 Conditions: Vout: 100%
lout: 100%
Vin:342+460V

: : lout
i ; Hit
I i i i i
: . 4 . ‘ Vin
lout: 0.2%/p 500™ /o

Vin: 1 OOOV/DN
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2.8 Dynamic load response characteristics

C.V mode

[GEN8-600 |

GEN 5kW

Conditions: Vin: Nominal

Vout: 100%
Ta =25°C

Load current: tr=tf=100us

lout:0%<«100% ]

f-100Hz

lout:50%<100% |

f:100Hz

1Iow

2™l

2™y

16.25%

-14.38%

-8.13%

lout:0%—100% |

f:500Hz

lout:50%+100% ]

f:500Hz

500%/ppy

16.25%

15.00%

NEMIC-LAMBDA
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2.8 Dynamic load response characteristics

C.V mode

[GEN60-85 |

GEN SkW

Conditions: Vin: Nominal

Vout: 100%
Ta =25°C

Load current: tr=tf=100us

lout:0%+«>100% |

f:-100Hz

lout:50%«100% |

f:100Hz

0.2"on

0.5"/ow 2™
1.08% 1.71%

2o
0.58% -0.58%

lout:0%«—100% |

f:500Hz

lout:50%+100% |

_f:500Hz

0.5"/ow

500"/5y

500us/D|V

0.75%

-1.21%

-0.47%

NEMIC-LAMBDA
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GEN 5kwW

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

Load current: tr=tf=100us

[GEN150-34 |

lout:0%«100% | f:100Hz lout:50%«>100% | f.100Hz

_ ﬁ5OOHz

Mow 500/py 0.5/o 500/pyy
0.60% -0.57% 0.23% -0.23%

NEMIC-LAMBDA T-62



2.8 Dynamic load response characteristics

C.V mode

[GEN600-8.5 ]

lout:0%«100% ]

— f100Hz

2V/D|V 2ms‘/DIV
0.36% -0.68%

lout:0%+100% |

_ f:500Hz

GEN 5kW

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

Load current: tr=tf=100us

qut:50%9100%| _f100Hz

0.5"Ioy

2ms/D!V

0.19%

-0.19%

|out:50%<—_+10(_)%_| _£:500Hz
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GEN SkW

2.8 Dynamic load response characteristics Conditions: Vin: Nominal

C.C mode Ta=25°C
[GEN8-600 |
l0=600A lo=300A

Vout:8-6.8V |

Vout:8-6.8V |

f10Hz

35" ow 35" o 20™ /o
13.71% -9.92% 11.67% -10.50%
|GEN60-85 |
l0=85A l0=42.5A
f:10Hz

Vout:60-51V I

Vout:60-51V |

ow

20™ /oy

ow

14.82%

-12.76%

11.63%

-11.53%

NEMIC-LAMBDA



GEN SkWw

2.8 Dynamic load response characteristics Conditions: Vin: Nominal
C.C mode Ta=25°C
[GEN150-34 |

l0=34A lo=17A

Vout:150<—>_127.5VJ __f10Hz Vout: 150127 .5V] f:10Hz

3.5 on 20™ /5y 1.4%5y 205y
15.96% -13.90% 16.47% -14.00%

[GEN600-8.5 |

l0=8.5A lo=4.25A
Vout:600-510V [ f:10Hz ‘ Vout:600-510V | f:10Hz

17.29% 9.06% -7.41%

NEMIC-LAMBDA T-65



2.9 Response to brown-out characteristics

C.V mode

[GEN8-600 3 200

i—— Vout

Vout: 2¥/py

50™ /o

Vin: 500"/

[GEN8-600 3d 400

<—— Vout

Vout: 2V/D,V

50™ /b

Vin: 1000"/pyy

NEMIC-LAMBDA

Conditions: Vout: 100%

lout: 100%
Ta=25°C

Vin:208VAC

Brown-out time
A -Oms
B-1ms
C-4ms

Vin:400VAC

Brown-out time

A-5ms
B-6ms
C-7ms

GEN 5kW
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2.9 Response to brown-out characteristics Conditions: Vout: 100%
C.V mode lout: 100%
Ta=25°C
[GEN60-85 3¢ 200 | Vin:208VAC
le—— vout Brown-out time
A -3ms
B-4ms
— ov
................................................... ‘— Vln
VOUt: 20V/D|V SOmS/DN
Vin: 200Y/5y
|GEN60-85 3 400 Vin:400VAC
i —— Vout
Brown-out time
A -6ms
B-7ms
< ov
..... —— Vin
Vout: 20¥/py 50™ /o
Vin: 500¥/5y

NEMIC-LAMBDA

GEN 5kW
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2.9 Response to brown-out characteristics Conditions: Vout: 100%

C.V mode lout: 100%
Ta=25°C

[GEN150-34 3¢ 200 Vin:208VAC

<« Vout
— oV
................................................... l«—— Vin
Vout: 50V/D|V 50ms/DIV
Vin: 200¥/5y
[GEN150-34 3¢ 400
l4——— Vout
[ ov

Vout; 50V/D|V 50™ /iy

Vin: 1000Y/pyy

NEMIC-LAMBDA

Brown-out time

A-4ms
B -5ms

Vin:400VAC

Brown-out time
A-6ms
B-7ms

GEN 5kW
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2.9 Response to brown-out characteristics
C.V mode

[GEN600-8.5 3¢ 200

Vout: 200¥/py 50™ oy

Vin: 500"/

[GEN600-8.5 3 400 |

[¢— Vout

..... 4_ Vin

Vout: 200"/

Vin: SOOV/DN

NEMIC-LAMBDA

Conditions: Vout: 100%

lout: 100%
Ta =25°C

Vin:208VAC

Brown-out time

A-3ms
B -4ms
C-5ms

Vin:400VAC

Brown-out time

A-6ms
B-7ms
C-8ms

GEN 5kW
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2.9 Response to brown-out characteristics

C.C mode
[GEN8-600 3¢ 200
B ........................................................................ IOUt
................................................................. ‘——_—_— OA

lout: 140A/D|V 50ms/DIV

Vin: 500"/5y

[GEN8-600 3¢ 400

«— lout

lout: 140%/5,y

Vin: 1000Y/5y

NEMIC-LAMBDA

Conditions: Vout: 100%

lout: 100%
Ta=25°C

Vin:208VAC

Brown-out time

A -Oms
B-1ms
C-4ms

Vin:400VAC

Brown-out time
A-2ms
B-7ms
C-8ms
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2.9 Response to brown-out characteristics
C.C mode

[GEN60-85 3¢ 200

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

Vin:208VAC

lout: 35" 50"/

Vin: 500"/py

[GEN60-85 3¢ 400

[ lout )
Brown-out time
A-3ms
B -4ms
¢ OA
Vin
Vin:400VAC
[ — |out
Brown-out time
A-Bms
—— 0A B-7ms
i—— Vin

lout; 355y 50" /o

Vin: 500¥/py

NEMIC-LAMBDA
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2.9 Response to brown-out characteristics

C.C mode

[GEN150-34 39 200

Conditions: Vout: 100%

— Jout

lout: 14%/5

Vin: 200/5y

[GEN150-34 3¢ 400

lout: 14%/p

50™

[ lout

Vin: 1000"/5yy

NEMIC-LAMBDA

lout: 100%
Ta=25°C

Vin:208VAC

Brown-out time

A-3ms
B-4ms

Vin:400VAC

Brown-out time
A-6ms
B-7ms

GEN 5kW
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2.9 Response to brown-out characteristics Conditions: Vout: 100%
C.C mode lout: 100%
Ta=25°C
[GEN600-8.5 3¢ 200 Vin:208VAC
................................................................................................... Brown-out time
A-4ms
B-5ms
— Jout
j—— QA
[ Vin
lout: 3.5 50™ /o
Vin: 500¥/5py
|GEN600-8.5 39 400 Vin:400VAC

Brown-out time
A-7ms
B - 8ms

¢— Jlout

..... ‘— vln

lout: 55 50™ /o

Vin: 500"/

NEMIC-LAMBDA

GEN 5kW
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2.10 Inrush Current Characteristics Conditions: Vout: 100%
lout: 0% oo
lout; 100% ——
[3¢ 200 input | Vin: 200VAC
Ta =25°C
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2.10 Inrush Current Characteristics Conditions: Vout: 100%
fout: 0% - -—mmmo-
lout: 100% ——
[30 400 Input | Vin: 400VAC
Ta =25°C
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2.11 Inrush current waveform

(3% 200 Input ]

Switch on phase angle
of input AC voltage

®=0"

Switch on phase angie
of input AC voltage

$=90"

Conditions: Vin: 200V

Vout: 100%
lout: 100%
Ta=25°C

<+ lin

<+— Vin

10y

100™ /5y

Vin:500v/py

<“— lin

< Vin

10

100™/pyy

Vin:500v/5y

NEMIC-LAMBDA
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2.11 Inrush current waveform Conditions: Vin: 400V
Vout: 100%
lout: 100%
Ta=25°C

[3d 400 Input |

Switch on phase angle — lin

of input AC voltage
®=0°

— Vin

20% o 100™

Vin:1000v/pyy

Switch on phase angle «— lin

of input AC voltage
$=90°

+— Vin

20 o 100™ /o

Vin:1000v/py
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2.12 Input current waveform Conditions: Vin: 208VAC
Vout: 100%
lout: 100%
Ta=25°C
[3d 200 Input |

-~ l&— lin

< \/in

ZOA/DN 1Oms/DIV
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2.12 Input current waveform Conditions: Vin: 400VAC
Vout: 100%
lout: 100%
Ta=25°C
[3® 400 Input |

- — lin

<+<— Vin

105y 10™/
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2.13 Leakage current characteristics Conditions: Ta =25°C
f=60Hz

[3d 170-265V (%) |

3.000

2.500

2.000

1.500

1.000

Leakage current (mA)

0.500 i

|
0.000 . : ; 1

170 190 240 265
Input voltage (VAC)

[30 342-460V (*) |

3.000

2.500 —

2.000 - ’

1.500

1.000 ~

Leakage current (mA)

0.500 i

0.000

342 380 415 460
Input voltage (VAC)

(*) TN & TT power system
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2.14 Output ripple & noise waveform Conditions: Vout: 100%
C.V mode lout: 100%
Ta=25°C

Normal Mode

IGEN8-600
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2.14 Output ripple & noise waveform Conditions: Vout: 100%
C.V mode lout: 100%
Ta=25°C

Normal Mode

[GEN150-34 |

[GEN600-8.5 |
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