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I 1-1.What are inductive loads and capacitive loads?

e &
Inductive Loads : Inductor, Coil i ','.
. 29
Capacitive Loads : Capacitor, A

Piezoelectric, Dielectric

3¢ Inductive Load/Capacitive Load Characteristics

@ Phase lag or phase lead between voltage and current.

@The impedance changes depending on frequency



1-2.Requirements for driving inductive &
I capacitive loads

What specifications are required from a bipolar power
supply for inductive and capacitive loads’ evaluation?

@ Four-quadrant Operation
2 Low Output Impedance

3 Wide frequency range----Low frequency output including DC



I 1-3. Four-quadrant Output

Relations between voltage and current when driving various types of loads.

@Driving resistanceload @Driving capacitiveload @ Driving inductive load
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For driving capacitive and inductive loads, a power supply with 4-quadrant
Operation is necessary.



I 1-4. Low Output Impedance

Output Voltage when connecting a 50Q signal source and load

- Resistor (40Q) de of » In the case of a resistor, although the
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1-4. Low Output Impedance

Different output impedance between signal generator (50Q) and power supply(low impedance)

Set to square wave output and connect to the capacitive load.

Power supply with low
Signal generator

impedance
with 50Q impedance.

In the case of low output impedance, waveform collapse caused
by the relation to load impedance can be under control.



1-5. Wide Frequency Range

Different output response between a general-purpose AC power supply and bipolar power supply.

General-purpose AC power supply: Bipolar power supply:
Output voltage response is slow. Output voltage response is fast.
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Max. frequency is around 1kHz Output up to around1MHz is possible

The demand for fast response has been increasing in recent years,
for the evaluation of electronic components.



I 2-1. HSA Series Product Line-up

m HSA42011 HSA42012 HSA42014

Frequency DC~1MHz
Voltage 150Vp-p
AC 3Ap-p 6Ap-p 12Ap-p
Current (1.06Arms) (2.12Arms) (4.24Arms)
DC +1A +2A +4A
Current

A



I 2-2. Four-quadrant Operation

v It's possible to drive at 300kHz 0.12pF

O Measurement Condition:

Load: 0.12puF, Output Frequency: 300kHz Lissajous curve

(observed with oscilloscope XY mode)
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 Quadrant 3

Four-quadrant operation makes it possible to drive various types of loads.




I 2-3. Output Impedance Characteristics

¥ Low output impedance through low to high frequency

HSA42011 HSA42012 HSA42014
Frequency 0.19+ 0.19+ 0.19+
(Hz) 0.0155Vf (1+) 0.00803Vf (1+]) 0.00460Vf (1+)
100 0.409 0.304 0.255
1k 0.883 0.549 0.396
10k 2.382 1.326 0.841
Point !

The voltage drops caused by load connection is very small.

It has achieved high-speed responses.
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I 2-4. Frequency Response

w High speed response up to 475V/us

x.800ns/div. y.20V/div.

150Vp-p, Rated Load 50Q
Point !

High slew rate supports transient waveforms.

And with good step response, the input signal is output with high reproducibility.



I 2-4. What if you need higher voltage?

What if the frequency and current are
required but the voltage is insufficient?

3¢ BTL connection can solve this problem!

HSA® HsA®

goc@®@ o0 By "© @8  Max Voltage 300Vpp
) ' Max Current 12App

Function Generator

Connect the GND of
2 putputs




I 3-1. Driving capability of inductive loads

O Measurement Condition, Load: 40uH+0.51Q; Frequency: 1MHz
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Products of other brands
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HSA42011(1Arms model)

High stability for driving inductive loads.



I 3-2. Driving capability of capacitive loads

O Measurement Condition, Load: 4700pF; Frequency: 10kHz

Products of other brands

A

2us  0.0000s OTrig’d E3 80% 2ps  0.0000s DTrig’d
A RMS 7. 89V A RMS 6. 09¥
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HSA42011(1Arms Model)

High stability for driving capacitive loads.



I 3-3. Low output noise

O Measurement Condition, Load: no load ; Voltage Waveform (200mV/DIV)

Products of other brands

.................................................

HSA42011(1Arms Model)

The output noise is very small with no fluctuation.
High stability for quantitative evaluation.



I 4. Sum-up

Advantages compared to other brands:

Very low output noise

Driving stably with both inductive and capacitive
loads

High-speed bipolar power supplies:
Perfect fit for electronic components and
materials evaluation.



