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PEK-510 (Single Phase PV 

Inverter Module) 0.1

(Boost Converter)

(Single Phase Inverter)

0.2

PSIM

̡

PSIM SimCoder

DSP

DSP DSP

̢ 
 

0.1  

 

 



  

5 

0.2  

 

 

PEK-510 : 

1.  (Boost Converter) 

2.  (Input Voltage Control of Boost 

Converter)  

3.  (MPPT Control of Boost 

Converter)  

4.  (Single Phase Boost Stand-alone Inverter)  

5.  (Single Phase Grid-connected Inverter) 

6.  (Single Phase PV Grid-connected Inverter) 

7. PQ  (PQ Control of Single-phase PV 

Grid -connected Inverter) 

8.  (Single Phase Islanding Protection 

Inverter ) 

PEK-510 PEK-005A(

0.3) PEK-006 (JTAG 0.4) PTS-5000

0.5̢ 

 

SimCoder

for auto code 

generation

Control Circuit

With PSIM

Power Converter

PSIM Circuit

TI DSP 

F2833x, F2803X

Target

Control Circuit

Power Converter

PSIM Circuit

C Code

of the

Control Circuit

Power Converter

Real Circuit

TI

F2833x, F2803X

DSP-Based

Control Circuit

TI Code

Composer

Program the 

control  code to 

the DSP

RS232

DSP Oscilloscope in PSIM

(Monitor of waveform in DSP)

Simulation(1/2)
Realization

and Simulation (2/2) Verification

Transfer the control 

circuit to be the digital 

control circuit 
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0.3  

 

 

0.4 

JTAG  

 



  

7 

0.5 

PTS-5000
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PEK-510 DSP 0.6 A

̡ ̡ ̢

DSP

0.1 0.2̢ 
 

 

0.6  I/O  

 

0.1 PEK-510  

   

1 (Vin)  0.0249 

2 (VBUS) 0.0249 

3 (Iin)  0.8 

4 (IB) 0.8 

5 (Io) 0.8 

6 (IL)  0.8 

7 (Vo) 0.0124 

8 (Vs) 0.0124 

 

 



  

9 

0.2 PEK-510 DSP  

   

1 (Vin)  0.0249 

2 (VBUS) 0.0249 

3 (Iin)  0.6 

4 (IB) 0.6 

5 (Io) 0.2996 

6 (IL)  0.2996 

7 (Vo) 0.0124 

8 (Vs) 0.0124 
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 ̡ ̡

̢ 

1 

 

PWM

PEK-510

TI F28335 DSP IC ̡PWM

A/D RS-232

DSP ̢ 

2 

 SimCoder ̢ 

3 

 

PV MPPT

SimCoder PEK-510

̢ 

4 

 SimCoder ̢ 

5 

 

SimCoder

̢ 

6 

 SimCoder

̢ 
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7 

PQ  

SimCoder

̢ 

8 

 

SimCoder

̢ 
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1  

 
 : 

 

 Input Voltage V in = 50V 

BUS Voltage Vbus = 80V 

Fs = 40kHz V tri = 5Vpp (PWM) 

Lb = 661.5uH CBUS = 300uF 

Ks = 0.6 (DC current sensing factor) 

Kv = 1/40  (DC voltage sensing factor) 

1.1: 

PSIM  : PEK-510_Sim1_Boost_V11.1.5_V1.1 
 

 
1.1  PSIM  



 1  

13 

1.2, 1.3: 
 

 

1.2  

 

1.3   
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1.4 

PSIM  : PEK-510_Lab1_Boost_V11.1.5_V1.1 
 

 
1.4 PSIM  

1.5: 
 

 

1.5  

óSimulateó óGenerate Codeó

C Code̢ 



 1  

15 

 
: 

· PEK-510  

· PEK-005A  

· PEK-006  

· PTS-5000 ( GDS-2204E, PSW160-7.2, PEL-3031E) 

· PC  
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1. 1.6 ̢ 

 

 

1.6  

2. PEK-510 OFF PEK-005A

DSP 1.7

DSP ̢ 
 

1.7 

DSP

 

 

3. B( ) ̢ 
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4. 1.8 IB  , V BUS ̢ 
 

1.8 

 

 

5. 1.9 PSW160-7.2 50V

3A̢ 
 

1.9 

PSW  

 

6. PEL-3031E CR Mode Range Low

Channel_A 50ɋ Channel_B 100ɋ 1.10̢  
 

1.10 

PEL-3031E

 

 

7. PSW PEK-510 ̢ 



 PEK-510  

18  

 
100Ǹ 50Ǹ

̢ 

 

(1) 100  ̂

1.11 100Ǹ 80V̡

62.85W̢ 1.12 IB 1.08A( 1.35A) VBus

1.98V( 79.52V) 
 

1.11 

100ɋ 

 
1.12 

100ɋ
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(2) 50  ̂

1.13 50Ǹ 80V̡

128W̢ 1.14 IB 2.18A( 2.725A)

VBus 1.98V( 79.52V)̢ 
 

1.13 

50ɋ 

 
1.14 

50ɋ

 

 

1.1 0.1̢  

1.1  

 IB(Irms) 

( ) 

IB(Irms) 

( ) 

VBUS(Vrms) 

( ) 

VBUS(Vrms) 

 ( ) 

(100Ǹ) 1.08A 1.35A 1.98V 79.52V 

(50Ǹ) 2.18A 2.73A 1.98V 79.52V 
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1.1 IB

( ) ̢ 
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2

 

 
 : 

 

 Input Voltage V in = 50V 

BUS Voltage Vbus = 80V 

Fs = 40kHz V tri = 5Vpp (PWM) 

Lb = 661.5uH CBUS = 300uF 

Ks = 0.6 (DC current sensing factor) 

Kv = 1/40  (DC voltage sensing factor) 

2.1: 

PSIM  : PEK-510_Sim2_Input_Control_Boost_V11.1.5_V1.1 
 

 
2.1  PSIM  
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2.2, 2.3: 
 

 

2.2  

 

2.3   
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2.4 

PSIM  : PEK-510_Lab2_Input_Control_Boost_V11.1.5_V1.1 
 

 
2.4 PSIM  

2.5: 
 

 

2.5  

 

 

óSimulateó óGenerate Codeó

C Code̢ 
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: 

· PEK-510  

· PEK-005A  

· PEK-006  

· PTS-5000 ( GDS-2204E, PSW160-7.2, PEL-3031E) 

· PC  
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25 

 
1. 2.6 ̢ 

 

 

2.6  

2. PEK-510 OFF PEK-005A

DSP 2.7

DSP ̢ 
 

2.7 

DSP

 

 

3. B( ) ̢ 
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4. 2.8 PSW160-7.2 60V 1.2A̢ 
 

2.8 

 

 

5. 2.9 PEL-3031E CV Value 80V̢ 
 

2.9 

PEL-3031E  

 

6. PSW PEL PEK-510

̢ 



 2  

27 

 

̢

CV ̢ 

 

(1) 60VǍ 1.2A 

2.10 PEK-510 60V

50V CC ̢ 2.11

80V 56W̢ 
 

2.10 

PSW  

 
2.11 

PEL  

 



 PEK-510  

28  

(2) 60VǍ 2.4A 

2.12 PEK-510 60V

50V CC ̢ 2.13

80V 114W̢ 
 

2.12 

PSW  

 
2.13 

PEL  

 

 

̢ 
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3

 

 
 : 

 

 Input Voltage V in = 50V 

BUS Voltage Vbus = 80V 

Fs = 40kHz V tri = 5Vpp (PWM) 

Lb = 661.5uH CBUS = 300uF 

Ks = 0.6 (DC current sensing factor) 

Kv = 1/40  (DC voltage sensing factor) 

3.1: 

PSIM  : PEK-510_Sim3_MPPT_Control_Boost_V11.1.5_V1.1 
 

 
3.1  PSIM  
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3.2: 
 

 

3.2  

 
3.3 

PSIM  : PEK-510_Lab3_MPPT_Control_Boost_V11.1.5_V1.1 
 

 
3.3 PSIM  

Code MPPT 4Hz

MPPT

100Hz  

òPEK-510_ Sim3D_MPPT_Control_Boost_V11.1.5_V1.1ó

3.4: 



 3  

31 

 

 

3.4  

óSimulateó óGenerate Codeó

C Code̢ 
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: 

· PEK-510  

· PEK-005A  

· PEK-006  

· PTS-5000 ( GDS-2204E, PSW160-7.2, PEL-3031E) 

· PC  



 3  

33 

 
1. 3.5 ̢ 

 

 

3.5  

2. PEK-510 OFF PEK-005A

DSP 3.6

DSP ̢ 
 

3.6 

DSP

 

 

3. B( ) ̢ 

4. D(SAS )

3.7 65V̡

2.7A̡ 50V 2.4A̢

3.8 90%

58.5V̡ 2.43A̡

45V 2.16A̢ 
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3.7 

 

 

3.8 

 

 

5. 3.9 CV 80V̢ 
 

3.9 

 

 

6. SAS PSW PEL

PEK-510 ̢ 
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PV

̢ 

 
SAS PV

̢ 3.10, 3.11

̢ 
 

3.10 

SAS

 

 

3.11 

SAS

 

 
PV

̢ 3.12, 3.13

̢ 



 PEK-510  

36  

 

3.12 

SAS

 

 

3.13 

SAS

 

 

 

PV MPPT

̢ 
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4

 

 
 : 

 

 DC Input Voltage Vb = 50V 

DC bus Voltage Vd = 80V 

Fs = 40kHz V tri  = 5Vpp (Boost PWM) 

Fs = 20kHz V tri  = 10Vpp (Inverter PWM) 

Lb = 661.5uH CBUS = 300uF 

L = 661.5uH C = 10uF 

Ks = 0.3 (AC current sensing factor) 

Ks = 0.6 (DC current sensing factor) 

Kv = 1/80  (AC voltage sensing factor) 

Kv = 1/40  (DC voltage sensing factor) 
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4.1: 

PSIM  :  

PEK-510_Sim4_1P_Boost_SA_Inv(50Hz)_V11.1.5_V1.1 
 

 
4.1  PSIM  

4.2: 
 

 

4.2  
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4.3 

PSIM  :  

PEK-510_Lab4_1P_Boost_SA_Inv(50Hz)_V11.1.5_V1.1 
 

 
4.3 PSIM  

4.4: 
 

 

4.4  

óSimulateó óGenerate Codeó

C Code̢ 
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: 

· PEK-510  

· PEK-005A  

· PEK-006  

· PTS-5000 ( GDS-2204E, PSW160-7.2, GPL-500) 

· PC  



 4  

41 

 
1. 4.5 ̢ 

 

 

4.5  

2. PEK-510 OFF PEK-005A

DSP 4.6

DSP ̢ 
 

4.6 

DSP

 

 

3. B( ) ̢ 
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4. 4.7 VO, IO̢ 
 

4.7 

 

 

5. 4.8 PSW160-7.2 50V 3A̢ 
 

4.8 

PSW  

 

6. 4.9 GPL-500 : GPL500 ƂSingle 

Phase Load 2(Resistance with LC Load) Ƃ1SS̡2SS̡

3SS LCS OFF ̢ 
 

4.9 

GPL-500

 

 

7. PSW PEK-510 ̢ 
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̢ 

 

(1)  

4.10 VO RMS 0.504V(

40.65V) IO RMS 0.175A( 0.22A)̢ 
 

4.10 

VO, 

IO  

 

(2) (42ɋ) 

4.11 GPL-500 1SS ON 2SS, 3SS OFF

̢ 
 

4.11 

GPL-500
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4.12 VO RMS 0.507V(

40.89V) IO RMS 0.772V( 0.97A)̢ 
 

4.12 

VO, 

IO  

 

(3) (21ɋ) 

4.13 GPLK-500 1SS̡ 2SS ON  3SS

OFF ̢ 

4.14 VO RMS 0.504V(

40.65V) IO RMS 1.51A( 1.89A)̢ 
 

4.13 

GPL-500

 

 



 4  

45 

4.14 

VO, 

IO  

 

(4) (14ɋ) 

4.15 GPL-500 1SS, 2SS, 3SS ON

̢ 

4.16 V  O RMS 0.503V(

40.56V) I  O RMS 2.26A( 2.83A)̢ 
 

4.15 

GPL-500
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4.16 

VO, 

IO  

 

GPL-500 ̡ ̡ VO, 

IO 4.1 0.1 ̢ 

 

4.1 GPL-500  

 VO(Vrms) 

( ) 

VO(Vrms) 

( ) 

IO(Irms) 

( ) 

IO(Irms) 

 ( ) 

 0.504V 40.65V 0.175A 0.22A 

 0.507V 40.89V 0.772A 0.97A 

 0.504V 40.65V 1.51A 1.89A 

 0.503V 40.56V 2.26A 2.83A 

 
4.1

40V̢ 
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5  

 
 : 

 

 DC bus Voltage Vd = 80V 

AC Source Voltage V = 40 V rms 

Fs = 20kHz V tri  = 10Vpp (PWM) 

L = 661.5uH C = 10uF 

Ks = 0.3 (AC current sensing factor) 

Kv = 1/80  (AC voltage sensing factor) 

Kv = 1/40  (DC voltage sensing factor) 
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5.1: 

PSIM  : PEK-510_Sim5_1P_GC_Inv(50Hz)_V11.1.5_V1.1 
 

 
5.1  PSIM  

5.2: 
 

 

5.2  
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5.3 

PSIM  : PEK-510_Lab5_1P_GC_Inv(50Hz)_V11.1.5_V1.1 
 

 
5.3 PSIM  
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5.4: 
 

 

5.4  

óSimulateó  óGenerate Codeó

C Code̢ 



 5  

51 

 
: 

· PEK-510  

· PEK-005A  

· PEK-006  

· PTS-5000 ( GDS-2204E, PSW160-7.2, APS-300, 

 GPL-500) 

· PC  
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1. 5.5 ̢ 

 

 

5.5  

2. PEK-510 OFF PEK-005A

DSP 5.6

DSP ̢ 
 

5.6 

DSP

 

 

3. B( ) ̢ 



 5  
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4. 5.7 VBUS, Vo̢ 
 

5.7 

 

 

5. 5.8 PSW160-7.2 100V 1.2A̢ 
 

5.8 

PSW  

 

6. 5.9 APS-300 : APS-300 ƂAPS-

300 50Hz Ƃ 1P2WƂ 40V̢ 
 

5.9 

APS-300  
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7. 5.10 GPL-500 : GPL500 ƂSingle 

Phase Load 2(Resistance with LC  Load) Ƃ1SS, 2SS, 

3SS OFF, LCS OFF ̢ 
 

5.10 

GPL-500

 

 

8. SAS PSW APS-300

PEK-510 ̢ 
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55 

 

̢ 

 

(1)  

5.11 VORMS 0.499V( 40.24V)

IORMS 1.77A( 2.21A)̢ 5.12 PSW

97W

APS-300 APS

-87.6W( )̢ 
 

5.11

VO, IO  

 

5.12 

PSW

APS-300
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(2) (42ɋ) 

5.13 1SS ON 2SS,3SS OFF

̢ 
 

5.13 

GPL-500

 

 

5.14 PSW 97W

APS  

-50.4W̢ 
 

5.14 

PSW

APS-300

 

 

 



 5  
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(3) (21ɋ) 

5.15 1SS,2SS ON 3SS OFF

̢ 
 

5.15 

GPL-500

 

 

5.16 PSW 97W

APS  

-14.0W̢ 
 

5.16 

PSW

APS-300
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(4) (14ɋ) 

5.17 1SS, 2SS, 3SS ON ̢ 
 

5.17 

GPL-500

 

 

5.18 PSW 97W

APS-300 22.3W̢ 
 

5.18 

PSW

APS-300

 

 

 

PEK-510 PSW APS-300 GPL-500

̢ 

̡ ̡ PSW APS-300

5.1 

5.1 PSW APS-300  

 PSW  APS  ( ) 

(0W) 97W -87.6W 97 + (-87.6) Ḥ 0 

(38W) 97W -50.40W 97 +(-50.4) Ḥ 38 

(76W) 97W -14.0W 97 +(-14.0) Ḥ 76 

(112W) 97W 22.3W 97 + 22.3 Ḥ 112 



 5  

59 

 

̢ 
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6

 

 
 : 

 

 DC Input Voltage Vb = 50V 

DC bus Voltage Vd = 80V 

AC Source Voltage V = 40Vrms 

Fs = 40kHz V tri  = 5Vpp (Boost PWM) 

Fs = 20kHz V tri  = 10Vpp (Inverter PWM) 

Lb = 661.5uH CBUS = 300uF 

L = 661.5uH C = 10uF 

Ks = 0.3 (AC current sensing factor) 

Ks = 0.6 (DC current sensing factor) 

Kv = 1/80  (AC voltage sensing factor) 

Kv = 1/40  (DC voltage sensing factor) 



 6  

61 

6.1: 

PSIM  : PEK-510_Sim6_1P_PV_GC_Inv(50Hz)_V11.1.5_V1.1 
 

 
6.1  PSIM  

6.2: 
 

 

6.2  
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6.3 

PSIM  : PEK-510_Lab6_1P_PV_GC_Inv(50Hz)_V11.1.5_V1.1 
 

 
6.3 PSIM  

Code MPPT 2Hz

MPPT

100Hz  

óPEK-510_Sim6D_1P_PV_GC_Inv(50Hz)_V11.1.5_V1.1ó

6.4: 
 

 

6.4  

 óSimulateó  óGenerate Codeó

C Code̢ 



 6  

63 

 
: 

· PEK-510  

· PEK-005A  

· PEK-006  

· PTS-5000 ( GDS-2204E, PSW160-7.2, APS-300, 

 GPL-500) 

· PC  
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1. 6.5 ̢ 

 

 

6.5  

2. PEK-510 OFF PEK-

005A 6.6 DSP

DSP ̢ 
 

6.6 

DSP

 

 

3. B( ) ̢ 

4. D(SAS )

6.7 65V̡

2.7A̡ 50V 2.4A̢

6.8 90%

58.5V̡ 2.43A̡

45V 2.16A̢ 
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65 

 

6.7 

 

 

6.8 

 

 

5. 6.9 APS-300 : APS-300 ƂAPS-

300 50Hz Ƃ 1P2WƂ 40V̢ 
 

6.9 

APS-300  

 

6. 6.10 GPL-500 : GPL-500 ƂSingle 

Phase Load 2(Resistance with LC  Load) Ƃ1SS, 2SS, 

3SS ON̡LCS OFF ̢ 
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6.10 

GPL-500

 

 

7. SAS PSW APS-300

PEK-510 ̢ 



 6  

67 

 
PV MPPT

̢ 

 
6.11, 6.12 SAS

̢ 
 

6.11 

SAS

 

 

6.12 

SAS
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6.13, 6.14 SAS

̢ 

 

6.13 

 

 

6.14 

 

 
6.15, 6.16 I-V, P-V

̢
 

6.15 

SAS
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6.16 

SAS

 

 
6.17, 6.18

̢ 
 

6.17 

 

 

6.18 

 

 

 

PV

(MPPT)

PV

̢ ̢ 
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7

PQ  

 
 : 

 

 DC Input Voltage Vb = 50V 

DC bus Voltage Vd = 80V 

AC Source Voltage V = 40Vrms 

Fs = 40kHz V tri  = 5Vpp (Boost PWM) 

Fs = 20kHz V tri  = 10Vpp (Inverter PWM) 

Lb = 661.5uH CBUS = 300uF 

L = 661.5uH C = 10uF 

Ks = 0.3 (AC current sensing factor) 

Ks = 0.6 (DC current sensing factor) 

Kv = 1/80  (AC voltage sensing factor) 

Kv = 1/40  (DC voltage sensing factor) 
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71 

7.1: 

PSIM  :  

PEK-510_Sim7_1P_PV_GC_Inv_PQ(50Hz)_V11.1.5_V1.1 
 

 
7.1 PSIM  

7.2: 
 

 

7.2  



 PEK-510  

72  

7.3 

PSIM  :  

PEK-510_Lab7_1P_PV_GC_Inv_PQ(50Hz)_V11.1.5_V1.1 
 

 
7.3 PSIM  

Code MPPT 2Hz

MPPT

100Hz PSM_P0 110  

óPEK-510_Sim7D_1P_PV_GC_Inv_PQ(50Hz)_V11.1.5_V1.1ó

7.4̡

7.5: 
 

 

7.4  



 7 PQ  

73 

 

7.5  

óSimulateó  óGenerate Codeó

C Code̢ 
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: 

· PEK-510  

· PEK-005A  

· PEK-006  

· PTS-5000 ( GDS-2204E, PSW160-7.2, APS-300, 

 GPL-500) 

· PC  



 7 PQ  

75 

 
1. 7.6 ̢ 

 

 

7.6  

2. PEK-510 OFF PEK-005A

DSP 7.7

DSP ̢ 
 

7.7 

DSP

 

 

3. B( ) ̢ 
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4. 7.8 VO, IO̢ 
 

7.8 

 

 

5. D(SAS )

7.9 65V̡

2.7A̡ 50V 2.4A̢

7.10 90%

58.5V̡ 2.43A̡

45V 2.16A̢ 
 

7.9 

 

 

7.10 

 

 



 7 PQ  
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6. 7.11 APS-300 : APS-300 ƂAPS-

300 50Hz Ƃ 1P2WƂ 40V̢ 
 

7.11 

APS-300  

 

7. 7.12 GPL-500 : GPL-500 ƂSingle 

Phase Load 2(Resistance with LC  Load) Ƃ1TS, 2TS, 

3TS ON, LCS OFF ̢ 
 

7.12 

GPL-500

 

 

8. C(RS232 )  

9. SAS PSW APS-300

PEK-510 ̢ 
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(Smart Inverter)

PQ

( ) ̢ 

 

(1) (P- )˦ 

7.13 PSM_Poset 150W(

PSM_P0 150W)

PSM_P0 100W̢

ɵ PSM_Poset PSM_P0

̢ PSM_P0 110( PSM_Poset

PSM_P0 ) 7.14 ɤ ̢ 
 

7.13  
PSM_P0

150  
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7.14  
PSM_P0

110  
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