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Abstract : Fully digital controlled 20-bit magnet power supplies have been developed and successfully
tested for closed orbit correction of PLS(Pohang Light Source). The new digital power supply has used
fiber optics for 25kHz switching of IGBT drivers, and implemented DSP, ADC, Interlock, DCCT cards in
a compact 3U-sized 19" chassis. Input/Output low-pass filters suppress harmonics of 60Hz line frequency
and switching frequency noise effectively. Overall
demonstrated as +/- 2ppm short-term stability(<1 min), and +/- 10ppm long-term stability(<36 hours). All
the existing 12-bit 70 power supplies for vertical correction magnets will be replaced with new digital
power supplies during 2005 summer shutdown period. In this paper, we will describe the hardware
structure and control method of the digital power supply and the experimental results will be shown.
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Fig. 1 The H-bridge four quadrant power supply
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Table 1. The Specifications of Digital PS

Parameters Specifications
Output Voltage/Current |21V, +/-110A
Load inductance 16mH @1kHz

Operating quadrant 4Q

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

Stability(>12hours) +/-10ppm

Resolution of .
>20bit

output current

Reproducibility +/-5ppm

Filter Cut-off frequency |4.5kHz

Switching frequency 25kHz PWM
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Fig. 2 PWM for 4 quadrant power supply
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(a) Digital card(left:DSP card, right:ADC card)
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Fig. 3 Digital control cards and configuration

3.1.1 DSP card

DSPE Analog Devicerle] 32bit 60MHzZ T-%5%|
= ADSP-21065L& AH&-8F3ith. DSP= vl 20us o]
2 AFEE Antetd AR dASE A =
PWM dutyzte wHEo] Wtk Z2la 1/0 A5 E e
s Zbg Pad Ao s "tk O¥ 4+ DSP
UiRellA 8ats UAE Ao]F2E Bl 9l
o}, F Alojdae]ES PIAlol9k DC-1inke] Ak
312 HANS7] 913 Feed-forward FZ2 FAH o
Att.

......
D> agcinsaiam O S S :
T e e e
il = L o=

FLCONTHOLLER *1

Fig. 4 Digital control loops for current regulation
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(@) ADC sampling timing
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Fig. 5 ADC data measurements
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Fig. 6 Completed of Digital PS
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(b) Long term stability(13 hours, 200uA/Div)
Fig. 7 Output current measurement
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(b) After filter

Fig. 8 Filter frequency response @ 25A
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