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5/16~5/20 Study Related Papers

Arrange the design data and components.
Ist week Order for Hardware Components

(5/20~5/26)

Installation for Protel, CCS 5, and EZDSP
Study Main Circuit Design, Theory, and related Paper
Build Coding Environment and Study DSP code

2nd week Study DSP Code (28335 setup, main program, and interrupt )
(5/27~6/2) System Simulation with Open Loop (Single Phase)
Build Hardware
3rd week Study DSP Code (ADC, PLL, and SPWM)
(6/3~6/9) Build Hardware and Test Environment
System Simulation with Close Loop (Three-Phase)
4th week Study Main Circuit(Modeling and Layout)

(6/10~6/16)

Build Hardware
Pretest for Inverter System

5th week
(6/17~6/23)

Study Controller Design and Analysis Stability
Test and Debug DC-AC Inverter System (Ouput Current and Power
Control)

6th week
(6/24~6/30)

Build Test Report
Test and Debug DC-AC Inverter System (Ouput Current and Power
Control)

7th week Finish Project Report
(7/1~7/8) Test DC-AC Inverter System (Efficiency and THD)
7/9~7/10

PAEELIT




= L
(=) AEF IR AR RS s

ﬂqgflugk,@ﬂ TSR P P (Blacksburg) o A F[EIRE S
(FEEC)fv= ﬁt P p 12 552 ﬂ%'}"fa*“yﬁ’\ 1989 = S BIF IA] 17 *E’ggVﬁEHﬁH b %
TF %’PTI"‘[\[T%W%E&@?%%;ﬁ Py ELFE TR FIRRISRA 0 1996 28 R
IR R e WI Hl“‘ ’i”ﬁﬁfﬁrﬂ T Hl“ﬁ#kﬁﬁﬁ FA T J R A
P eREe | 21 F[ﬂ TG 60 RPN o B RIH o [IE 4 L
16 [-H‘F‘j[—{ :E%[IS [‘fﬁ*—l 4+ o aﬁj\ﬁ {”jrﬁa H[ “7|er§ F[EIE[J}‘F'I : SOFC ﬁ,ljjﬁr}‘%ﬁjijﬁ}y%g .
USRI AR Fﬂﬁlﬁﬁl”ﬁ%ﬂﬁﬂ P *’\Bﬂ'ﬁj“f“ RS ~ NI e }iii;‘u

U= P RS~ NPR AR ~ FIVESIHE SR - R A R B

)

(Z ) Dual Boost/Dual Buck g

7 ﬂ’ﬁl?ﬁﬁ HAY= BIE S ERBH S8~ % = f/ Dual Boost/Dual Buck PYAVEUEE
= FHEAYIN [ F > ST S3 PR 35 7] HIJ Eb = M= Py = T 'EFTJ S2 ~ S4 ALS6 53
IS = AR ED A S = B FT;J R I R %*Lﬁ%ﬂ' » I'| Dual Buck £ 37 - ’é A F

F% EMENA I*Eﬁ S1 @ﬂrﬁﬁmjg S1#1Lp ﬁ‘F::’j* Lp # ]Euf S1 F%ﬁfﬁjj Lp Fj‘CTLFs‘Fj‘L‘?(’f 1TIH D4
F’PIFj‘CTL M~ ’g[ A 7[{[3:’5% FJ[EJJ; S4 g’-ﬂﬁ’ﬁ:xﬁ} S4 1 Ln +j]‘F_fFSf Ln fu FL{ S4 %‘% Eﬁ Ln

FERN IR D1 A F‘?‘"ﬁﬁ&ﬁ fol £55— 4 Shoot -Through [VIHIRE [ LT 1 f}fgf' Al
s -
SL]E D3 B S;JE D.x SﬂE Dz
!]w_l
Ve 1Cye ] A
NOR TN oy B
By -

p,J1gs, pJlgs, p.]Igs,

[ﬁ— =~ #'Dual Buck Inverter Fﬁ%‘



=)

4 Dual Buck Inverter fERLN| R fRSHEMY Buck S S50 hpuT-f14 S
[’p%ﬂiﬁﬂ ST HUARE A » 0 i 7|2 | P L B e i

S'-JE

(b)

SIJE P
L,
T
*_’—”;.3_“
Ly .
F 3 Ea
p, |Jgs, [
—U
(<)

ﬁJE

%ﬂ:’: Dual Buck Inverter ﬁ5?<ﬁ1$ﬁ

HitE Inverter 577
FS{ET(™ 1 i Dual Buck Y Dual boost = [HRCE! » ALI'JHIAH Inverter oi#7 FETEF

ST ]

FEREIERCE > R

= BRHTE Inverter PURfabu BUEE li%?’r PT A% fill s 4% fiflfre ik £l
E[JA{:S{?EHF“{ I:IJ/‘:D PWMJHEé:EE{F‘—f T F‘-f nﬁi%%ggﬁ'b'

Output power 1kW
Output ac voltage [110Vac
Output frequency |60Hz
Switching 50kHz
frequency

Output Inductor |2mH
Input DC voltage [400V
Controller type [PI




VGA T
+ o1l D2
29 byv29 10m 1C=20

- ct
Vs
1m 1m I1C=0 E] 1m IC=0 1m
A | 400
R14 L1 13 RI13 = =8
VGB 10m 1C=20
c2
D3 Zk Ef i mls")
byv29 29

4K Dindtag U3

[ﬁ‘_: : Hi4t'Dual Buck Inverter MUZFHE

DR E 1Y Buck fofi BB, ( l}dl&) I IR AR R ST TJE =4
4200V 22200V O - St [ﬁﬁiﬁzﬁﬂs‘ﬁ*ﬂﬁ‘ﬂﬁ?ﬁ%’“ > [ = BB PRREE 2 )
BEEHEIN - == F‘q‘j 9?1»:; IJ%T i PLTFUE"LJ*?JTL ’ ﬁ'E]L LEHET 1KW o

P Buck [ EESE T



H1-CN/V

IPROBE1 /A

b FA i 'mi  1
0|/ S s A S f | N
Y S VL VR A M AR Y A [ Vi A A |
ST R R R
100 L A R VA A I Y R W AR
150 \/ \/ \/ / \ \/
oI\ AT /AT /N
/3 [IAY / I A J A I\
Y AN WY A WY AN WY L VI A Y A
L W A L N A YT Ty 1 1y
o LN TN T T\ T\
\/ AV \V | \.{ \/|
-20 1
20 40 60 80 100
time/mSecs 20mSecs/div

A1 Dual Buck [l ErEse il

(P4) FEESARE LR
HIH! Dual Buck MUEIELT i+ 52 ﬁwﬂWﬁﬁﬁﬁ*ﬁﬂﬁm%@ﬁw

TR 2 5L A

RIS R IR RS R R o 1R RS LR (DR R el R - 1)

B

Vdc
R_F
RN
L=
C=

= 210;

35e-6;

5.76;
1440;
180e-6;

LA l@?’“ﬁ'ﬁ%’@"fﬂrq ﬁEﬁJPJBE' YT SR R
, 2V, 1+SRC

Lo
d R 1+i§+SQLC

h Vab = Van — Vi

a
J__ Van = Vd‘rdmr __I' WR oa
La
Vdc Vin = Va‘c d&n d% %R
T

Ve d,, =d,sinot Ry L, R
| iy = dysin(cr—180°) A1 b

[ : Dual Buck USR]

B
B
(1
%



NUMF = [(R_F*C) 1];

DENF = [(L*C) (L/R_F) 1];

SYSF = (Vdc/R_F)*(tf(NUMF,DENF));

NUMN = [(R_N*C) 1];

DENN = [(L*C) (L/R.N) 1];

SYSN = (Vdc/R_N)*(t f(NUMN,DENN));

SYS = SYSF/5;

bode (SYS)
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Bode Diagram
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DSP code (PLL)
cos_thetaPLL = cos(thetall_PLL);
sin_thetaPLL = sin(thetall_PLL);
Valpha PLL = 1nv.Vab;
Vbeta_PLL = (1nv.Vbc - 1nv.Vca)*INV_SORT3;
Vd_PLL = cos_thetaPLL*Valpha PLL + sin_thetaPLL*Vbeta PLL;
Vg PLL = -sin_thetaPLL*Valpha PLL + cos_thetaPLL*Vbeta PLL;

Err_PLL = Vd_PLL;

w_PLL_integ += Err_PLL*Ki_PLLT;

w_PLL_PIout = Err_PLL*Kp_PLL + w_PLL_integ;

w_PLL_fb = a_PLL_LPF*w_PLL_Plout + b_PLL_LPF*w_PLL_fb;

w PLL = w PLL fb + w PLL_ff;

thetall_PLL = BOUND_PI(thetall_PLL + w_PLL*Tsamp);
theta_PLL = BOUND_PI(thetall_PLL + PLL_offset);
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Sensors and ADC Converters:

Project HIfY Sensor g*#ﬂ’ﬂ*ﬁ“ ﬁjﬁ ADC 375 » AD7865 EL{fI"] IC» 5/ 4 Analog

inputs A 14bits Uit » 2 H ]%Ejr Analog input range Fi-10 ~ +10V « [~

Byl P Bl & Differential Amplifer £% INA148 > % Common-mode F& & B 2 +-200V

DSP A5 * B ¥ HLM 4215 PRI > T pEE R S INALAS ! :IH
1 1

4 i N
Filter *= = »FJa% ™ AD7865  fdr Bl A Buf f

mn

I(fSN74LVTH162245DGGR &l&ﬁ’ﬁ?ﬁr level = 3.3V > AD7865 T+ iﬁ ﬁﬂﬁg?iﬁﬂﬁj
ChannelSelect1on’*H9JDBO~DB3_¥fkégchannelﬂﬂﬁﬁ:‘ﬂ B %ﬂ_ - = £} Buffer
ICfY™ [Fljﬂfﬁﬂﬁ-@{ o

q%ﬁ[} —{ T F[}JIFUE =5 El

Pin Mnemonic Description

1 BUSY Busy Output. The busy output is triggered high by the rising edge of CONVST and remains
high unrtil conversion is completed on all selected channels.

2 FRSTDATA First Data Output. FRSTDATA is a logic output which, when high, indicates that the Outpur
Darta Register Pointer is addressing Register 1—See Accessing the Ourpur Data Registers.

3 CONVST Convert Start Input. Logic Input. A low-to-high transition on this inpur purs all rack’holds

into their hold mode and starts conversion on the selected channels. In addition, the state of
the Channel Sequence Selection is also latched on the rising edge of CONVST.

4 CS Chip Select Input. Active low logic input. The device is selected when this input is active.

5 RD Read Input. Active low logic input which is used in conjunction with TS low to enable the
data outputs. Ensure the WR pin is at logic high while performing a read operation.

6 WR Write Input. A rising edge on the WR input, with TS low and RD high, latches the logic state

on DBO to DB3 into the channel select register.
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DAC Output -
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. . INDUCTOR
Typical DC Bias Performance 30A  CURRENT (10 ADIV)
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inv.theta = BOUND_PI(w_OPL*ref_time);
w_OPL = TWO_PI*f_OPL
ref _time += Tsamp
£SO 2 pi v & 2 1450 £ 2Pi pYfffiowe_cc ?E?‘?ff‘ﬁ]i@i%%@%ﬁ@?cut -off frequencye
LR
inv.Ki_cc = wc_cc*9;
inv.Kp_cc = wc_cc*.96¢e-3;
1nv.Ki_ccT = 1nv.Ki_cc*Tsamp;

inv.Vg_integ += 1nv.Ki1_ccT*1inv.Iq err;

inv.Vg_integ = LIMIT(-Vdc_ref,Vdc_ref,inv.Vg_ integ);

inv.Vg_fb = inv.Vq_integ + 1inv.Kp_cc*inv.Iq err;
M we_ce=2+%pi*500=3140 » {2 I MR
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