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1.EVALUATION METHOD
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1-1.Circuits used for determination
(1) Steady state data
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(b) (6) Output Rise & Fall Characteristics

(3) Over Voltage Protection (OVP) characteristics
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(7) Dynamic fine response characteristics
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Dynamic load response characteristics

Output current waveform
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v ]
Shunt Res.
+

(10) Leakage current characteristics
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1-2 List of equipment used

HFE1600

No |EQUIPMENT USED |MANUFACTURER MODEL No.

1 Storage oscilloscope YOKOGAWA DL7100

2 Storage oscilloscope YOKOGAWA DL1740

3 Digital muitimeter AGILENT 34401A

4 Digital power meter YOKOGAWA WT110

5 Autofransformer VOLTAC B15

6 Autotransformer METREL HSN 260/30

7 Electronic load H&H /256060 SC150

8 Electronic load H&H ZS7008

9 Electronic load H&H /87080

10 Electronic load CHROMA 63203

11 Electronic load CHROMA 63206

12 | Controlled temp. chamber THERMOTRON SM-16-3800

13 Controlled temp. chamber THERMOTRON SE-600-6-6

14 AC Source CHROMA 6590

15  |Analyzing AC power supply TAKASAGO AA2000XG

16 Inrush current tester TAKAMISAWA PSA-210

17 Leakage current tester HIOKI 3155

18 Current probe YOKOGAWA 701933
TDK-Lambda T-7
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2. CHARACTERISTICS
2-1. Steady state data
(1). Regulation-Line and Load, Temperature drift

12V
1.1 Regulation - Line & Load CONDITIONS: Ta = 25°C
laux=0.5A
Vin (AC)
lo 85 100 132 Line Regulation
0% 12.004 | 12.004 | 12.004 0 0
50% 12.002 | 12.002 | 12.002 0 0
100% | 12.008 | 12.007 | 12.006 | 0.002 0.017
Load 0.008 0.005 0.004 AV(V) {%)
Regulation | (y 050 0.042 0.033 (%)
*Note:Load at 85Vac is derated according to specification
Vin (AC)
lo 170 200 230 2565 Line Regulation
0% 12.600 | 12.000 | 12.001 | 12.001 0.001 0.008
50% 11,989 | 11.899 | 11.89¢ | 11.999 0 0
100% 12.007 | 12.006 | 12.006 | 12.005 | 0.002 0.017
Load 0.008 0.007 0.007 0.006 | AV(V) (%)
Regulation | 0 gg7 0.058 0.058 0.050 (%)
1.2 Temperature drift
Ta , o CONDITIONS: Vin=230VAC
Goc [ 2 | soc | D) | pemiSe Vo=12V
| Vo(v) | 11.998 | 11998 | 11.983 | 0015 21 lo=133A
laux=0.5A

TDK-Lambda T-8




2-1. Steady state data

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

24V

1.1 Regulation - Line & Load

*Note:Load at 85Vac is derated according to specification

Vin (AC)
lo 85 100 132  |Line Regulation
0% 24,005 | 24.003 { 24.003 0.002 0.008
50% 23.983 23.983 23.984 0.001 0.004
100% 23989 | 23988 | 23989 | 0.001 0.004
Load 0.022 0.020 0.019 AV{V) (%}
Reguiation | 1y 092 0.083 0.079 (%}

HFE1600

CONDITIONS: Ta = 25°C

laux=0.5A

CONDITIONS: Vin=230VAC

Vin {AC)
io 170 200 230 265 |Line Regulation
0% 24003 | 24003 | 24.003 | 24.003 0 0

50% 23987 | 23988 | 23.088 | 23.988 | 0.001 0.004
100% | 23.999 | 24.001 | 24.002 | 24003 | 0004 0.017
Load 0.016 0.015 0.015 0016 | AV(V) (%)
Regufatien | 0 067 0.063 0.063 0.063 (%)
1.2 Temperature drift
12 Dritt(v) | ppm/oc
-10°C 25°C 50°C
| vov) | 23983 | 23971 | 23943 | 0040 28

TDK-Lambda

Vo=24V
lo=67A
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2-1, Steady state data
(1). Regulation-Line and Load, Temperature drift

32V
1.1 Regulation - Line & Load CONDITIONS: Ta = 25°C
faux=0.5A
Vin (AC)
lo 85 400 132 Line Regulation
0% 32.007 | 32007 | 32007 0 0
50% 32.011 | 32,010 | 32.009 | 0.001 0.002
100% | 32.020 | 32.020 | 32.019 | 0©.003 0.006
L.oad 0.013 0.013 0.012 AV(V) (%)
Regufation | () 041 0.041 0.038 (%)
*Note:Load at 85Vac is derated according fo specification
Vin (AC)
lo 170 200 230 265  |Line Regulation
0% 32.007 | 32,007 | 32,007 | 32007 | 0.001 0.002
50% 32011 | 32.010 | 32009 | 32008 | 0.002 0.004
100% | 32042 | 32039 | 32037 | 32036 | 0.003 0.006
Load 0.035 0.032 0.030 0.029 AV(V} (%)
Regulation | 0 109 0.100 0.094 0.091 - {%)
1.2 Temperature drift
Ta ) o CONDITIONS: Vin=230VAC
Goc | 2 | soc | DV) | pemiCe Vo=48V
| vo(v) | 32048 | 32.032 | 31.975 | 0.073 38 l0=33A
laux=0.5A

TDK-Lambda T-10
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2-1. Steady state data
(1). Regulation-Line and Load, Temperature drift

48V
1.1 Regulation - Line & Load CONDITIONS: Ta = 25°C
laux=0.5A
Vin (AC)
o g5 100 132 |Line Regulation
0% 47.998 | 47.998 | 47.998 0 0
50% | 48011 | 48.011 | 4801 | 0001 | 0.002

100% 48.018 | 48.017 | 48.015 | 0.003 0.006
Load 0.020 0.019 0.017 AV(V) (%)
Regulation | y 042 0.040 0.035 (%)

*Note:Load at 85Vac is derated according to specification

Vin (AC)
o 170 200 230 265  |Line Regulation
0% 47.989 | 47.989 | 47.988 | 47.988 | 0.001 0.002

50% | 48019 | 48018 | 48.017 | 48.017 | 0.002 0.004
100% | 48.041 | 48.04 | 48.030 | 48.038 | 0.003 | 0.006
Load 0.052 | 0.051 0.051 0.050 | AV{V) (%)

Regulation | 0108 | 0106 | 0106 | 0.104 (%)

1.2 Temperature drift
Ta ) 0 GCONDITIONS: Vin=230VAC
Goc | 25c | soc | DO | pRmiSe Vo=48Y
| Vo(v) | 48243 | 48180 | 48.052 | 0.191 66 J0=33A
laux=0.5A

TDK-Lambda T-11
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(2). Output ripple Vs Input and Output Voltages

CONDITIONS: lout: 100%
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(2). Output ripple Vs Input and Output Voltages

CONDITIONS:  lout:100%
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HFE1600
(2). Output ripple Vs Input and Output Voltages

CONDITIONS; lout: 100%
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(2). Output ripple Vs Input and Output Voltages

CONDITIONS: lout: 100%

Ta: 10°C ~—-------mmmmo e
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(3). Efficiency and Input current vs. Output current

12V

CONDITIONS: Vin: 85 VAC
115 VAC
230 VAC
265 VAC

Vout:100%

Ta: 25°C

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

CONDITIONS: Vi 858 VAC - oo
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230 VAC ~----mmmmmmme-
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(3). Efficiency and Input current vs. Output current

CONDITIONS: Vin: 86 VAC ~-mrmrmmimemees
1M VAC——mm
230VAC-—
265VAC —————————
Vout:100%

Ta: 25°C

32V
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85 18

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

CONDITIONS: Vin: 85 VAC ----mmeeme-
115 VAC
230 VAC -
2B5VAC————————~
Vout:100%
Ta: 25°C
48V
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2.2. Warm up voltage drift characteristics CONDITIONS: Vin: 230Vac
lout: 100%
Ta=25°C

12V

0.2% —————————T— T g

01%

0.0%

-0.1%

Output voltage drift

-0.2%
00 051015 2025 303540 4550 556065 7075 80
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2.2. Warm up voltage drift characteristics CONDITIONS: Vin: 230Vac
lout: 100%
Ta=25°C
48V
0.2%
0.1%
b3
S |
& 0.0% - i
£
[=]
-
5 -0.1%
g
o
o
-0.2%
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2.3. Over Voltage protection (OVP) characteristics
CONDITIONS: Vin: 230Vac

12V

S Hains ik 3

100™

Vout: 12Vdce
lout: 0%
Ta=258°C

OVP point

e
V out

«—

TDK-Lambda
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2.3. Over Voltage protection (OVP) characteristics
CONDITIONS: Vin: 230Vac

24V

D Hoimr 10k 2

Vout: 24Vdc
tout: 0%
Ta=25°C

[ OVP point

p V out

ov

5000

F 3

TDK-Lambda
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2.3. Over Voltage protection {OVP) characteristics

CONDITIONS: Vin: 230Vac
Vout 32Vdc
lout: 0%
Ta=25°C

32V

o ¢ Baims 100 250

+———  OVP point
V out

Hax €C1) ©35.3255Y

10V o 500™ 5,
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2.3. Over Voltage protection (OVP) characteristics
CONDITIONS: Vin: 230Vac

48V

Vout: 48Vdc
lout; 0%
Ta =25°C

T <4 Bainz400k >>:

OVP poirt
< V out

2000™ gy

ov

A

TBK-Lambda
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2.4, Over Current protection (OCP) characteristics

CONDITIONS: Vin: 115Vac

12V Ta=25°C
14.0
12.0 - \
10.0 \
S
Y 8.0
&
% 8.0 ‘
z /
5 40
a /
a 2.0 (
0.0 _
0.0 25.0 50.0 75.0 1000 1250 150.0 175.0

Output current (A)

CONDITIONS: Vin: 230Vac
Ta=25°C
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10.0 SR

8.0

6.0 -
40 //
2.0 .

(

0.0 250 50.0 75.0 100.0 125.0 150.0

Output voltage (V)

Output current (A)
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2.4. Over Current protection (OCP) characteristics

24V

Output voltage (V)

HFE1600

CONDITIONS: Vin: 115Vac

Ta=25°C
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2.4. Over Current protection (OCP) characteristics

32V

Output voltage (V)

Output voltage (V)

CONDITIONS:

Vin: 115Vac
Ta =25°C
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2.4. Over Current protection (OCP) characteristics

48V

Output voltage (V)

Output voltage (V)

CONDITIONS: Vin: 115Vac
Ta=25°C
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2.5. Output rise characteristics

CONDITIONS:

12V

24V

i

il

il

il

Vout:10Y/py

32V

i

|

i

i
ﬂ?;‘

il

|

i

!

Vout: 105y

100™ /gy,

I

HFE1600

Vin: 85 VAC
1156 VAC
230 VAC
2685 VAC
tout: 0%
Ta: 25°C

Vout

ov

Vout

ov

Vin

Vout

ov

Vin

(A)
(B)
(C)
©)
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2.5. Output rise characteristics

48V

CONDITIONS:

A

Vout:20¥/py 1004y

HFE1600

Vin: 85 VAC
115 VAC
230 VAC
265 VAC
lout: 0%
Ta: 25°C

¢ Vout

At e

= Vin

(A)
(B)
(C)
o
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2.5, Output rise characteristics

CONDITIONS:

HFE1600

Vin: 85 VAC

A)

116 VAC  (B)
230 VAC  (C)
265 VAC (D)
lout: 100%
Ta: 25°C
12V -
Vout
- . oV
'Bcb A -
—:WUWWWMWWMWWWWWM vin
Vout:5 /5y 100™ /g,
24V ™
Vout
, i | oV
- BED. fe ;.A =
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Vout: 10¥/o 1005y
32V =
- Vout
e ov
§ :5;:.%..'[:!.! ;;'_%._ w; 1 !% _
R —
Vout:10Y/py 100™ /5y
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2.5. Qutput rise characteristics

48V

CONDITIONS:

HFE1600

Vin: 85 VAC

115 VAC
230 VAC
265 VAC

lout: 100%

1i l T
LBCD .. AL

Vout

i uwmmmwmmwmww o

Vout:20"/5y

100™ /gy

Ta: 25°C
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(B)
(C)
(D)
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2.6. Output fall characteristics

12V

CONDITIONS;

T Fair STk 3t

A

Vout:5Ygy

100" /oy

24V

T RE PaiedSiaE 33

AE?I(PD ,

Vout:10"/gn

2007y

32V

1 ABCD .

A

Vout:10Y7gy

1000™/5y

HFE1600

Vin: 85 VAC
115 VAC
230 VAC
265 VAC
lout: 0%
Ta: 25°C

Vout

ov

Vin

Vout

ov

Vin

Vout

oV

Vin

(A)
(B)
(C)
D)
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2.6. Output fall characteristics

48V

CONDITIONS:

PR TE L SRR

I » Vout

“— Vin

Vout:20Y/opy 1000™

HFE1600

Vin: 85 VAC
1158 VAC
230 VAC
285 VAC
lout: 0%
Ta: 25°C

(A)
(B)
(€)
(D)
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2.6. Output fall characteristics

12V

CONDITIONS:

A

5™ o

24V

SAC reiarElI O

32V

A

F

Vout: 10/, 5™ ow

HFE1600

Vin: 85 VAC
115 VAC
230 VAC
265 VAC
lout: 100%
Ta: 25°C

Vout

ov

Vin

Vout

oV

Vin

Vout

oV

Vin

(A)
(B)
(C)
(D)
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HFE1600
2.6. Output fall characteristics

CONDITIONS: Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (B}
lout: 100%
Ta: 25°C

48V

< Vout

T

VOUt:zOV/DN 5mser|V
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2.7. Output rise characteristics with On/Off control

CONDITIONS: Vin: 115 VAC

lout; 100%
Ta: 25°C

12\/ ::<< ﬂain::iﬁ 33
T T “ vout
........................................................................................ — oV
......... L
: D On/Off control
Vout:5" /oy 100"/ oy
CONDITIONS: Vin: 230 VAC
lout: 100%
Ta: 25°C
12\/ << hain.:: [CIET I
Vout
ov
On/Off controt
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2.7. Output rise characteristics with On/Off control

CONDITIONS: Vin: 115 VAC
lout: 100%
Ta: 256°C
24\/ << r-‘sain‘_:luk >3
......................................................................................... — o
...................................................................................... «— oV
- On/Off control
CONDITHONS: Vin: 230 VAC
lout: 100%
Ta: 25°C
24\/ << Huin.:;:le >
< Vout
P
g oV
On/Off control
Vout:5" /oy 50™ oy
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2.7. Output rise characteristics with On/Off control

CONDITIONS: Vin: 115 VAC

lout: 100%
Ta: 25°C

32\/ T g taek >
< Vout
v
- On/Off control
Vout: 105y 100™ oy
CONDITIONS: Vin: 230 VAC
lout: 100%
Ta: 25°C
32V << r‘-ain::lunk >>;'
<+ Vout
v
On/Off contraf
Vout: 10"/ 100™ o
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2.7. Output rise characteristics with On/Cff control

CONDITIONS: Vin: 116 VAC

lout: 100%
Ta: 25°C

48V

[$3 HPJinflUDk >y

<—  Vout
«— ov
On/Off control

Vout:20" /oy 100™

CONDITIONS: Vin: 230 VAC

lout; 100%
Ta: 25°C

48V

T <0 Hain3 100k 33

Vout

ov

On/Off controt

Vout:20 /o 100™ oy
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2.8. Output fall characteristics with On/Off control

12V

CONDITIONS: Vin: 115 VAC

lout: 100%
Ta: 25°C

< Hainz IR 2>

¢ Vout

On/Off control

Vout:5"/py 5™ oy

12V

CONDITIONS; Vin: 230 VAC

lout: 100%
Ta: 25°C

TCE Mainif 2> o

<+—  Vout

On/Off control
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2.8. Output fall characteristics with On/Off control

24V

24V

CONDITIONS: Vin: 115 VAC

lout: 100%
Ta: 25°C

LKL Main2200% X2

¢ Vout

oV

A A

On/Off control

Vout:5" /o 5™ oy

CONDITIONS: Vin: 230 VAC

lout: 100%
Ta: 25°C

T ¢ Main: 200k 33!

-+
«—

ov
On/Off control
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2.8. Output fall characteristics with On/Off control

32V

CONDITIONS: Vin: 1158 VAC

lout: 100%
Ta: 25°C

T << Malns 100k >3

Vout

oV

Vout:10"/py 57 o

On/Off control

32V

CONDITIONS: Vin: 230 VAC

fout; 100%
Ta: 25°C

<< Hainr 100k >3

“+— Vout

ov
y On/Off control
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2.8. Output fall characteristics with On/Off control

48V

CONDITIONS; Vin: 1158 VAC

iout: 100%
Ta: 25°C

T << Hain3 100k 250

<—  Vout

<+ OV

On/Off control

Vout:20 /oy 5™y

48V

CONDITIONS: Vin: 230 VAC

lout: 100%
Ta:; 25°C

DA Haind 190k >

¢ Vout
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Vout:20%/5y 5

P I
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2.9. Hold up time characteristics

CONDITIONS: Vout: 100%

Ta: 25°C
Vin: 115 VAC
12V
40 -
35
30 — \
o 25 "
E
Y 20 \\
E
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% \
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b 4 5
U I S SO |
¢ 25 50 75 100
Output current (%)
Vin: 230 VAC
12V »
40
35
30
- 25
E 20
1]
Ey 10
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©
T
0 25 50 75 100

Qutput current (%)
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2.9. Hold up time characteristics

24V

CONDITIONS: Vout: 100%
Ta: 25°C

Vin: 116 VAC

Hold up time (ms)

40
35
30
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10 4

20 40 60 80 100

Output current (%)

24V

Vin: 230 VAC

Hold up time (ms)

40
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25 50 75 100

Output current (%)
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2.9. Hold up time characteristics

CONDITIONS: Vout: 100%

Ta: 25°C
Vin: 1158 VAC
32V
40
35 -
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E 20 \\
o
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25 50 75 100
Output current (%)
Vin: 230 VAC
3z2v
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(=
T 5 |
0 25 50 75 100
Output current {%)

TDK-Lambda T-48




2.9. Hold up time characteristics

HFE1600

CONDITIONS: Vout: 100%
Ta: 25°C
Vin: 115 VAC
48V
40
35
30 S
iy 25
E 20
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Output current (%)
Vin: 230 VAC
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2.10. Dynamic line response characteristics

12V

24V

CONDITIONS: Vin: 85V«132V
lout: 100%
Ta: 25°C
Vout
. Vin=340V/div
——
Vout

A

Vin=340V/div

500™ Ton 500™

32V

TS RInrGUer 3

500" /oy [ 50005y

F i ) Vout
i i h

Vin=500V/div
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2.10. Dynamic line response characteristics

CONDITIONS: Vin: 85Ve132V

lout: 100%
Ta: 25°C

48V

DR Maarm 10k 3>

- - L Vout
- Vin=340V/div
TDK-Lambda T-51



2.10. Dynamic line response characteristics

CONDITIONS:

HFE1600

Vin: 170V« 265V
lout: 100%
Ta: 25°C

TR FRmanibok R0

12V

Vout

Vin=340V/div

24\/ H B IRE HanTigk rr N

Vout

A

- Vin=340V/div
..

32\/ H H H D€ Fains 10k 2>

Vout

__ Vin=500V/div
e

500™ /oy

500"/
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2.10. Dynamic line response characteristics

48V

CONDITIONS: Vin: 170V—285V
lout: 100%

Ta: 25°C
o L ) Vout
Vin=340V/div
‘_...ﬁmm._
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2.11. Dynamic load response characteristics

12V

f=100Hz

lout:0%«—100%

| :100Hz

BRI OS]

low 2™ /oy
+5.9% -15%
f=1kHz

lout:0%«>100%

| f.1000Hz

:'(( F’u‘.ff‘ [N

CONDITIONS:

HFE1600

Vin: 230VAC
Vout: 100%

Ta: 25°C

Load current: tr=tf=100uS

lout:50%«100% |

f:100Hz

DO 3y

0.5"o

2o
+3.4% -3.4%

Vout

lout:50%-100% |

f:1000Hz

AR TILE

2Vlon 200"/ 0.5 200"/
+12.7% +16.8% +3.1% -3.3%
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2.11. Dynamic load response characteristics

CONDITIONS: Vin: 230VAC
Vout: 100%

24V ' Ta: 25°C
L oad current: ir=tf=100uS

f=100Hz

Iout:O%H‘]OO% __ f:100Hz lout:50%«+100% | f:100Hz

Vo 2™ /oy 0.5 2™/
+2.9% -4.8% +1.6% -1.2%
f=1kHz

lout:0%100% | f:1000Hz lout:50%<«>100% [ f:1000Hz

BRI TES TN L Pairled ) L

Vout

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

+3.4% +6.9% +1.5% -1.2%
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2.11. Dynamic load response characteristics

32V

f=100Hz

Iout O%H1 00%

(ﬁ!i-}1 ))

f-100H2z

Ylow 2o
+2.8% -4.4%
f=1kHz
tout; O%<—>1 00% f-1000Hz

DL AR LeTR E

s : : ,1.~;m=.m“~.%;\& : ' —
\\mmmﬂw/J M_”,u/[

1Yo 200"y

+2.5% +4.4%

 CONDITIONS:

Vout

HFE1600

Vin: 230VAC

Vout: 100%

Ta: 25°C

Load current: tr=tf=100uS

lout: 50%9100% t f:100Hz

<( N )

0.5"/o

2™ o

+1.6%

-1.6%

Iout 50%<—100% |  £1000Hz

L /Ww N S

<i‘4l [E9 T

055 200"/,
+1.3% -1.3%
T-56
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2.11. Dynamic load response characteristics

48V

=100Hz

lout:0%+«+100%

€ ajas 18R 35 2

f:100Hz

1Viow 2™ /o
+2% -3.3%
f=1kHz

lout:0%«>100%

1AL Kein

16k ¥

f:-1000Hz

2" DIV

200"/

+1.6%

+3.5%

CONDITIONS:

HFE1600

Vin: 230VAC

Vout: 100%

Load current;

Ta; 25°C
tr=tf=100usS

0%

fout:50% <10

f:100Hz

1L Kt 1fv )

0.5 2™ o
+1.1% 4.1%
0% |

lout:SO%«»?O

f1000Hz

IR

WYow 200"/
+1.1% -1%
TDK-Lambda T-57




2.12. Response to brown out characteristics

12V

CONDITIONS:

HFE1600

Vin: 115 VAC

4 Haes B0k 3D

Ta: 25°C
Vout
Brown-ouf time
A: 10ms
oV B: 17ms
C: 18ms

VAN

Vout:5"

20™

Vin

Vout:5" /oy 20"y
CONDITIHONS: Vin: 230 VAC
: Ta: 25°C
Z4 Feagnlink >3
Vout
Brown-cut time

A: 8ms
oV B:31ms
C:32ms

Vin

TDK-Lambda
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2.12. Response to brown out characteristics

24V

HFE1600

CONDITIONS: Vin: 115 VAC
Ta: 25°C

T AL Baind ki 22

Hout
Brown-out time

A 14ms

B: 16ms

v C: 17ms

CONDITIONS: Vin:
Ta:

LK s i 2>

230 VAC
25°C
Vout
B
Brown-out time
A: 10ms
v B: 29ms
< C: 30ms

TDK-Lambda

T-59




2.12. Response to brown out characteristics

32V

CONDITIONS:

A BalnrE00K DF:

Vout:1 OV/DN

CONDITIONS:

€L Haind 190% 53

Vout:1 OV/DN

20/

HFE1600

Vin: 115 VAC
Ta: 25°C

Vout
-+
Brown-out time
A: 18ms
ov B: 17ms
-« C: 23ms

Vin: 230 VAC
Ta: 25°C

Vout
Brown-out time
Al 1dms
v B: 15ms
<+ C: 29ms

TDK-Lambda
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2.12. Response to brown out characteristics

48V

Vout: 20y

20™ oy

CONDITIONS:

Vin: 230 VAC
Ta: 25°C

LA teans ety b,

Vout
Brown-out {ime
A: 10ms
ov B: 13ms
+—— C:32ms

Vout:20 /oy

| 20 /o

HFE1600

CONBDITIONS: Vin: 115 VAC
Ta: 25°C
L B3INIIO0L B
Vout
B —
Brown-out time
A 14ms
oV B: 17ms
' ——

TDK-Lambda
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2.13. Inrush current characteristics

CURRENT (A)
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80 {-
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CONDITIONS: Vin: 115 VAC
230 VAC- - -~ -
Vout: 100%
lout: 0%
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10 100 1000 10000 10000C
(TIME (mS3ec
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2.13. Inrush current characteristics

CURRENT (A)
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CONDITIONS:

HFE1600

Vin: 115 VAC
230 VAC-----
Vout: 100%
lout: 100%
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Ta: 25°C
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2.14. Inrush current waveform

CONDITIONS: Vin: 115 VAC
Vout; 100%
Ta: 25°C

2 €4 Mainrl00% 3>

Switch on phase lin
angle of input AC

$®=0"

1 €< Mainy 100k »>;

Switch on phase fin
angle of input AC
b=90"
Vin
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2.14. Inrush current waveform

Switch on phase
angle of input AC

®=0"

Switch on phase
angle of input AC

©=80°

HFE1600

CONDITIONS: Vin: 230 VAC
Vout: 100%
Ta: 25°C

TDK-Lambda
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2.15. Input current waveform

CONDITIONS: Vout: 100%
Ta:; 25°C

Vin: 115 VAC

DAL Han ok 25

......... <« in

| | Vin

10" oy 5™ oy

Vin: 230 VAC

B Hain: EOk »>

+—Vin

1 OA/DN 5mS/D|V
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2.16. Leakage current characteristics

CONDITIONS: lout: 100%
Ta: 25°C
f: 50Hz

L-G

Leakage current (mA)

09 e e e e i
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08
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160 200 24Q 280

Input voltage {VAC)

Leakage current (mA}

1.0
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07

05 -

0.4
03
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0.1

80

120

160 200 240 280

Input voltage {VAC)
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2.17. Output ripple and noise waveform

CONDITIONS: Vin: 115VAC
lout; 100%

Normal Mode Ta: 25°C

12V

T Mainkiok ¥>

24V

32V

TEC aint Lok »>

50’""/-D|-\"/“ _— S

TDK-Lambda
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2.17. Output ripple and noise waveform

CONBITIONS: Vin: 115VAC
lout: 100%

Normal Mode Ta: 25°C

48V H : H DA< Baind ik ¥r o B B H
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2.17. Output ripple and noise waveform
CONDITIONS: Vin: 230VAC

lout: 100%
Normal Mode Ta: 25°C

12\/ H B H T &< Hajr3 10t 5% |

24\/ : : B B DL Hainr 10k 35T

50mV‘IDI\I’ 21JS,IDIV

32\/ H : X Hpinii0n >3 B

50™ /oy 2%/
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2.17. Output ripple and noise waveform
CONDITIONS: Vin: 230VAC

lout: 100%
Normal Mode Ta: 25°C

48V H H DS Meaniok »x H B H
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2.18. Standby current

CONDITIONS:

HFE1600

Ta: 25°C

Input current {A}
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Remote control OFF
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