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The Realization of DSP Board for Customer’s Power Quality Improvement System
by Power-Electronics Device

Stewart Lim*. Eun-Woong Lee”

Abstract - Digital signal processors(DSP) are
widely used in modern power conversion
devices, ac motor drives. However, generating
pulse-width modulation(PWM) gating signals
requires so high sampling rates that most
computation resources of the DSP must be
devoted to generating them.

This paper presents an ASIC realization of 2
channel space-vector PWM(SVPWM). The
developed DSP(ECLDSP) board can transmit
gating signals to 2 converter/inverter and
control them. ECLDSP board is used for control
the various kinds of power—quality
improvement systems.
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Table 1. Spec. of ECLDSP board

Devices features
Instrunction cycle 40ns
DSP MOPS 275
TMS320C31 MFLOPS 50
MIPS 25
SRAM K6R4016 256KWords
ROM 27C1001 128KB
EEPROM 28C17A 2KB
ADC AD7864 16CH 12bit
DAC DAC7724 8CH 12bit
SVPWM EPF10K20 ZCH Gate
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Fig. 1 Block diagram of ECLDSP board
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Table 2. EPF10K20 device features

Device EPF10K20
Ttpical gates 20,000
Logic elements(LEs) 1,152
Logic array blocks(LABs) 144

Embedded array blocks(EABs) 6
Total RAM bits 12,288
Maximum user 1/O pins 189
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Fig. 2. Functional block diagram of the
programmable SVPWM ASIC
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Table 3. The switching configuration of a

three-phase PWM converter

Mode| Sa | Sb | Sc Va Vb Ve
0 0 0 6] 0 0 0
1 1 0 0 2Va/3 | -Va/3 | —Va/3
2 11110 Va/3 | Va/3 |-2Ve/3
3 0 1 0 ~Vae/3 | 2Va/3 | ~Va/3
4 10 | 1 ] 1 i-2Ve/3 7 Va/3 | Va/3
5 0 G 1 ~Vae/3 Va/3 | 2Va/3
6 1 0 1 Vae/3 | =2Vac/3 Vae/3
7 1 111 0 0 0
:/: Y q-axis

d-axis

Fig. 4 basic space voltage vectors
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Fig. 5 Decomposition of the
voltage vector
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patterns
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Fig. 7 Timing diagram of the PWM signals
with gating delay time
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