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Four Quadrant Power Supply Using PWM Controller
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Abstract :

In this paper, four quadrant CBPS(Compact Bipolar Power Supply) which development and

study using universal PWM controller. The CBPS has 24V DC-link voltage, +/-5A output current, 50kHz

switching frequency and 30Hz full
independent PWM controllers for each full-bridge switch leg drive and

load bandwidth using FET device.

Proposed system has two
Pl control loops for current

regulations. It is shown experimental results that good step response of the current output.

Key words : CBPS : Compact Bipolar Power Supply, FET: Field-Effect Transistor
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Fig. 1 The H-bridge four quadrant power supply
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Table 1. The Specifications of PWM PS

Parameters Specifications
Output Voltage/Current |24V, +/-5A
Load inductance 24mH @1kHz,

Operating quadrant 4Q

Stability(0s to 60sec)  [+/-2.5ppm

Filter Cut-off frequency |lkHz

Switching frequency 50kHz PWM
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Fig. 2 Block diagram of UC3856 PWM
controller[2]
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(a)Block diagram
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(b)Schematic diagram
Rc,R=20K, RL=51K, CL=0.1uF, Kcr is transducer
gain, Kps is converter gain
Fig. 3 PI controller for current control loop
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Fig. 4 Four quadrant CBPS
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Fig. 5 Step response measurement
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CH1. Step Input, CH2. A PWM, CH3. B PWM
Fig. 6 PWM waveform(120Hz input)
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Kp,Ki is Pl parameters, Kcr is transducer gain,
Kps is converter gain
(a) Configuration for measurement

Open loop Amplitude Response
50

0 i RN SO S S

-50 R ‘\’\14/\/\

100
10° 107 107 10* 107
Fraguency (Hz)

ampltude (d5)

5
400

300 B e [ -
g ™

200 R .
BENE »JM

05 = = v -
10 107 10 10 10
Frequency (Hz)

()
[
/

hase

(b) Amplitude(Upper) and Phase(Lower)
Fig. 7 Open loop response measurement
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