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ABSTRACT

This thesis presents a grid connected DC-AC converter which is transferred energy
from solar energy. The maximum power point can be obtained by regulating the
derivative of output power (P,,) with respect to output voltage (V,,) of photovoltaic array
(dP,/dV,,) to be zero. The MPPT are confirmed by experimental results under the
condition of changing insolation. The system consists of photovoltaic system 320 W and
1 phase DC-AC converter 220 V 50 Hz. This system is assigned as a power transfer.
The reference current is derived from calculating maximum power transfer tracking for
controlling hysteresis type. Controller by a Digital Signal Controller (DSC dsPIC30F4011
calculation. The system design is analyzed by MATHLAB/SIMMULING. Simulation
results can compare with implementation results in order to improve the system
process. For power circuit part, the propose method shows the concept of inductor

design and high frequency switching design.
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1.50 113.5 210 0.79 1.00 143
1.26 112.3 72 0.52 0.96 137
1.24 112.7 52 0.90 137

0.49
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SN74HCT244-01
OCTAL BUFFERS AND LINE DRIVERS

WITH 3-STATE QUTPUTS
SCLEIZE ~ i RESX?
& Qualification in Accordance With PW PACKAGE
AEC-Q100t {TOP VIEW)

® Qualtified for Automotive Applications

& Customer-Specific Configuration Control
Can Be Supported Atong With
Major-Change Approval

& ESD Protection Excesds 1000 V Per

MIL-STD-883, Method 3015; Exceads 200V

Using Machine Modst {C = 200 pF, R = 0}

Operating Voltage Range of 4.5 Vto 5.6V

High-Current Outputa Drive Up To 16

LSTTL Loads

Low Power Consumption. 804A Max lcc

Typical tg = 13 ns

+6-mA Output Drive at 6V

Low tnput Current of 1 pA Max

Inputs Are TTL-Voitage Compatibls

3-State Outputs Drive Bus Lines or Buffer

Mamory Address Registers

t Cantact factory for detass. <100 quoiification data availab-e on
request.

descriptionfordering informatlon

This octal buffer and line driver is designed specifically o amprove both the performance and density of 3-shala
memory address drivers. clock drivers, and bus-pnented recalvers and transmitters The HCT244 device is
organized as wo 4-bit bufersidrivars with separdte output-enable (OE) inputs. When UE is fow, the device
passes noninverted data from the A inputs to the Y outputs When OF ts high. the outputs ars 1n the
high-impetiancs state,

ORDERING INFORMATION
ORDERABLE TOP-SIDE
Ta PACKAGE? PART NUMBER MARKING

4L 10 1258°C  § TSSOP ~ PW [I;gs anthress | SNTAMOTZA4CARCE | HI2440
Fackage drawings. stancard packng quakies thedmial data, symbolzation. and PCE design quidesings are
avaitable at weaw i

FUNCTION TABLE
(msch Bufferidriver)
INPUTS OUTPUT
ok A Y
L H H
L L L
H X z

Plsase ba avare that an impornam notice toncert g axaability, sandacd warrandy. and use 'n critical sppheatons of
Texas Insirumenits sermiconaductor products ang d: ila mers therelo appeacs at the o of thie data shesl.

Copyright £ D003, Texas Insrure M ingeroomted

PRODBCION DA bter o o ot pomaen ;.
R e e R Texas
INSTRUMENTS

POS" OFF-CE & - BMR.3 ® CA AT TEXAZ TIZEE [



SN74HCT244-01
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE QUTPUTS

SCLS500— JUME 2003

logic diagram {positive logic)

e ,D . CD

»
1a1-2 S LT a3 1 NS LI
|7 v
y 1
1a2-4 i/E S 18 w2 282 12 Il/: LI
’ h
TR P LIRS n3 2 NS >
L L
YR I/I( 2 iva YVRLL I/’I N 3 ava

absolute maximum ratings over oparating free-alr smperatura range (unless otherwise noted)T

Supply voltage range, Ve ... ... o e e e . =DAVIeTY
Input clomp cumrant, g (V) - 0of Vy »VepdiseeNote ) 0 o0 oL e e +20mA
Output clamp current, lqx (Vg < D orVa » Vegtisco bote 1) ... .. e e e 20 mA
Continugus output currant, I (Vo =0to Ve .. . - e 35 mA
Continuous current through Ve of GND .. . L e e s e e £TOMA
Package thermal impedance. 8,4 {see Nota 2) Y By CwW
Sforage femperature range, Tstg ..... . e e e =B5C to 150°C

1 Stresses bayond those listed undet “absolute maxmaanratings” may cause permanent danmage Lo the device, These are siress ratngs only, and
functionsl operation of the device at these or any other condians bevand those indicsted uncor “racomn:ended opernting condit:ons” s not
implied, Exposurs 1o absolute-maximam-ratad conddions for exienced ps2ds may affect device reluivlity.

NOTES: 1. Theinput and owtpul voltage ratings may t excesded f *w ihpad and outpul curent rabngs are cbserved.

2 The package themad mpedance .5 calculated i accodwy oh JESD 61-7.

recommended operating conditions (see Note 3}

i PN HOM  MAX | UNIT
Voo Supply voltope 4.5 3 L1
Wiy Highelevel input voltages Voo =d 5V iehsY 2 ¥
Wi Low-laval iput voltage Vo =45YiossV 98 Y
Vi Inpat volage ] Voo v
Vo Output viltoge 0 vee v
AV Inputfrangiton rise’Rall tine 00 ns
Ta Cperaung fres-a.7 tlemparature ~0 128§ C

NCTE & Al unused npuls of e de=ioe nwst be held at Ve 0f GPa2 10:ansure peoper dievics aperaton Refer to tha T! appicauon repod,
impicarions of Slaw o Soptng CMOS ingufs, mersture Rinrber FCBANIA.

“? TeEXAS
INSTRUMENTS

2 TOAT GFHEE BT - BMAG ¥ ChipAS TEAAD TEI83



SN74HCT04-Q1
HEX INVERTER

SCLESIS « 5 uTRUST 2002

& Qualification in Accordance With ' ® +4-mA Qutput Drive at5V
AEC-Q1001 ¢ Low input Current of 1 pA Max

® Qualifled for Automotive Appiications & lpputs Ars TTL-Voltape Compatible

® Customer-Specific Conflguration Control
Can Be Supported Along With D PACKAGE
Major-Change Approval (TOP VIEW)

® ESD Protection Exceeds 2000 V Par
MIL-STD-883, Method 3015; Exceeds 200 V
Using Machine Model (C = 200 pF, R=0)

Operating Voltage Range of 4.6 Vic 5.6V
Qutputs Can Drive Up To 10 LSTTL Loads
Low Power Consumption, 20-uA Max leq

Typical tyg= 13 ns

t Comact facony for desails. Q100 quifcaton dota avlabie on
requesl

description/ordering information
This device contains six indepandant iaverters It performs the Boolean funclion Y =R in positive logic

ORDERING INFORMATION

DROERABLE TOP-SIDE
Ta PACKAGET PART NUMBER MARKING
=40-C to 85C S0IC-D I Rue. of 3500 SN74HCTOSHDRM HOTR4IN
TPackage drawings, siandard packing quanties, thpmal data, symbelization, and PCE detign qudeines are
avalable al wiw b.comfat/package
FUNCTION TABLE
(each inverter}

INFUT QUTPUT
A Y

H L
L E

logic diagram (positive logic)

Please ba xwars that an smportant notice concem kg ava. ability, stancarnd warranty, and use in ciuta appecations of
Texas Instruments semiconducior products ond disclyanars thersio appaars ot the and of this data sheat

I —

HAODUCTION DATA Iy b owmsl » ol [T Copyright - 2002, Tevas mtroniseds noomerased
Frodeets spaly i ta gl o e e o Touas lont rmam i %

e N Wty Prodect lea o ing 400 A HErey Reule

i sSag of ol pars malern

TEXAS
INSTRUMENTS

POS™OFSCE B MMM PLAL_AS TEAI TN i



SN74HCT04-Q1
HEX INVERTER

5015936 - AUCUST 2000

absolute maximum ratings over operating free-air temperature rang# (unless otherwise noted)t

Suppty vollage range, Vo ... ... e e e -05Vio7V
Input clamp curment, 1 (Vi< DoV > Veel(seeNotg 1y ... ... ... ... +20 mA
Cutput clamp eurrant, fgi (Vo < 0 or Vg = Vee) (e Nota 1} . 220 mA
Continuous output current, ig Vo =010Vee) . o0 - e s . 125 mA
Continugus cument through Vee of GND e e 50 mA
Package thermal impedance, Hya(seeNate 2) . . . ..o L ... BT

Storage temperature range. Tstg

L -8R T 150°C

1 Stresses bayond thoss fisted under “absciute mzxnwm ratings™ may caurie pemanont danwaga to the devica. These are simess ratings ondy. ardd
funct:onal operation of the device at tvese o 2ty other conditions beyond those indiced under "rscommended operating conditons” s nat

impied. Expoaurs b absolute-niaximum-rated condsions & extended perocs may aflect device relarity.
NOTES: 1 The input and output valtage ratings may be sxceeded f the nput and oulpin ument ratings a7e observed
2. The package theml shpsdancs is calculated n accordancy weh JESO 51-7.

recommended operating conditions {ses Note 3)

MIN NOM  MAX | UNIT
Yoo Supply vollage 45 5 53 v
MiH Highdevet mput voltage Vog=dEVtobsY 2 Y
My Low-ieve: input voliage Voo =45Vin55V 0.8 W
Wi input woltage C Voo v
Vo Qutput voltage ¢ Voo v
Adsy Input transiion rise'fall tme & ng
Ta Operating fres-air tarperatire ~43 85 c

NOTE 3. Afl urusad nputs of the davice must be heid at Vg or BRD k) snsurs proper device operaton. Refer to the Ti appacation report.

imphcatians of Slow or Ficaling CMCS inputs, derature rasmbet SCBAGDS.

electrical characteristics over recommended operating fres-air temperature range (uniess

otherwise noted)

TaA=25C
PARAMETER TEST CONDITIONS A Vee M TYP MAK MiN  MAX | UNIT
i % ~Zd (A 14 1299 42
VoH Vi=ViHor VL PR 45V X 73 N A
O, = 2 ph 0001 0.1 oAl
VoL Vi=Vin or ViU osam | %Y 047 Dk Ta3]
I Vi=Vecord LAY +31 2100 1000 | nA
lee Mi=VYeoor0, in*d ) S5V 2 20] vA
{ne inputat 0.8V or 24V, .
alpet Other inpus a1 0 or Vo 55V 14 22 28] ma
¢ ey 3w 0|
T Thiz - the increase in supply current for each input that is at ene of the spedified TTL vollage levels, rather than O V or V.
L R BN " L R
{
R Texas
INSTRUMENTS

2 BOST OFFICE By Y070 ® DAL.AS TIKAT TEN
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Tisunsumsmugumatanu DSPIC30F4011

(  Main Programe )

I A
Init Port

-

|
Init Timer

i InitOC
1 Init ADC

' = -/
: fvunm Vg |
© Amuam Loow
' -
| SEND DAC I,

< s o [
E‘LIYI 4.1 WHWBHINTTNI WY E]GI]J'SLLH?&I‘HE il

.**i**i***it‘i*ttti‘i*iii*tt**i*i‘iitttti*i**ii**i**i*‘ittitti***i**ti*t*i***iitii*i****i**i**i**ii**
]

Author . E_KONGROD
Company : KMITL

Filename : Main Program.s

Date : 01/03/2007

Frequency 1 7.3728 MHz at PLL 16x

.iititii*ti***iti‘it*itiiiiii****i*ititiitil**ii**i*i‘**it*ttt*.*t*i*tt*ﬂ*‘i*itit*i-*i*tttt*it‘itttil
1

.equ __ 30F4011, 1
.include "p30f4011.inc”

: Configuration bits:

config _ FOSC, CSW_FSCM_OFF & XT_PLL16 : Turn off clock switching and fail-

config _ FWDT, WDT_OFF : Turn off Watchdog Timer
config __FBORPOR, PBOR_ON & BORV_27 & PWRT_16 & MCLR_DIS
config __FGS, CODE_PROT_OFF :Set Code Protection Off for the

: Global Declarations:

1

global _ reset : The label for the first line of code.



.global __T1interrupt : Declare Timer 1 ISR name global
.global __ TZ2Interrupt ; Declare Timer 2 ISR name global

:Difine Constants

equ T _2,#0x101 ; (Q15format)
.equ T_2RC#0xCE ; {Q15format)
.equ G _XOR.#0x8000
.equ G_AND #Ox7FFF

.equ  BAND,#0x168 : BAND = 0.25 A

.equ 12C_DAC_CON, #0b01000000 : CONTROL of PFC8591P

.equ 12C_ADD_ADC_1,#0b10010000 : ADDRESS of PFC8591P #1
.equ M _DUTY #0x00FF : % duty Imax ~0.06=> Q15=200

: Global Declarations Constants:

.global T_2

.global T_2RC

global G_XOR

.global G_AND

.global BAND

global 12C_DAC_CON
.global 12C_ADD_ADGC_1
.global 12C_ADD_ADC_2
.global M_DUTY

: Difine Variable

.bss BAND_UP,2

.bss  BAND, _DOWN,2
bss  B_I2C_ACK,2

.bss  COUNT_ADC_PV.,2
.bss COUNT_N,2

bss COUNT _SINE,2



.bss

COUNT_DAGC,2

.bss  COUNT_GAIN,2
.bss 12C_DATA,2
.bss I_C2
.bss | _LOAD,2
.bss |_PV,2
.bss iN,2
.bss  IP2
.bss  SINE,2
bss  V_S5.2
.bss V_PV,2
bss V_DC2
bss VN2
.bss VP2
.bss |_MPPT,2
bss |_REF2
bss | _REF_B,2
bss Y,2
.bss Y_Z1.2
bss PN,2
.bss PP,2

: Global Declarations Variable:
.global BAND_UP
.plobal BAND_DOWN
.global B_I2C_ACK
.global COUNT_ADC_PV
.global COUNT_N
.global COUNT_SINE
.global COUNT_DAC
.global COUNT_GAIN
.global [2C_DATA
.global 1 C
.global I_LOAD




.globai
global
.global
.global
.global
.global
.global
.global
.global
.global
.global
.glohal
.global
.gitobal
.global
.global

|_MPPT
|_REF
| REF_B

Y_z1
PN
PP

1

; Code Section in Program Memory

text

__reset:

MOV # _SP_init, W15

- Start of Code section

: Initalize the Stack Pointer

MOV # _SPLIM_init, WO ; Initi alize the Stack Pointer Limit Register
MOV WO, SPLIM

NOP

CLR WO
MOV  WO,wW14
REPEAT #12

MOV  WO,[++W14)

CLR W14

: Add NOP to follow SPLIM initialization
: Initialization of W registers to 0x0000

;Clear all Variahle:

]

CLR
CLR

BAND_UP
BAND_DOWN




CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR

B_12C_ACK
COUNT_ADC_PV
COUNT_N
COUNT_SINE
COUNT_DAC
COUNT_GAIN
12C_DATA

|_C

|_LOAD

I_PV

.*******‘***i***!*i‘*ii*i**‘****<< insen more user code here>>********‘*ti*i****i*ii***

START: CALL Init_PORTS ; Initialize the 11O ports
CALL Init_TMR ; initialize TMR
CALL Init_OC ; initialize OC
CALL Init_ADC ; initialize ADC_10BIT
BSET LATF#RF5 : LED3 Show Operterting
MAIN:
SW_DAC:
BTSC PORTF, #RF6 i Sw_2
BRA SKIP_SW
CALL SW_DELAY
BTSS PORTF, #RF6 ; SW_2




SKIP_SW:

SEND_O:

SEND_1:

SEND_2:

SEND_3:

END_DAC:

BRA
INC

MOV
CP
BRA
CP
BRA
CP
BRA

MOV
BCLR
BCLR
CLR
BRA

MOV
BSET
BCLR
BRA

MOV
BCLR
BSET
BRA

MOV
BSET
BSET

SKIP_SW
COUNT_DAC

COUNT_DAC, W8

W8, #1
Z,SEND_1
W8 #2
Z,SEND_2
W8, #3
Z,SEND_3

SINE, W6
LATF #RF1
LATF #RF4
COUNT_DAC
END_DAC

|_C,W6
LATF #RF1
LATF #RF4
END_DAC

|_MPPT W6
LATF #RF1
LATF #RF4
END_DAC

I_REF,W6
LATF #RF1
LATF #RF4

COUNT_DAC =1 ?
If Yes jump to SEND_1
COUNT_DAC =2 7
If Yes jump to SEND_2
COUNT _DAC =2 7
If Yes jump to SEND_3

I_INV => W6 (SEND DAC)

; ‘00

: |_X1 => W6 (SEND DAC)

l10!

|_1 => W6 (SEND DAC)
l01l

:1_h => W6 (SEND DAC) I_MPPT

r11|

1

: WRITE DATA to 12C




SLAVE_|2C
MOV #12C_ADD_ADC_1,W9 ; ADDRESS of PFC8591P #1
MOV W9,12C_DATA
CALL 12C_SLAVE : Connected DAC
CONTROL_DAC:
MOV #I2C_DAC_CON,W9
MOV  WB3,I12C_DATA

CALL [2C_DATA WR ; Writed Control Data
SEND_DAC:

MOV #0xFF W7 ; Chang 0 < Data < 256

MPY W6*W7.B

MOV ACCBH,W8 ; Value Sine is changed => W8

MOV WS8§,12C_DATA : W8 => 12C_DATA

CALL [12C_DATA WR : Writed Data

BRA MAIN




Interrupt Timer 1 ‘, 4ps

t
Yes e R
P~ = COUNTSINE=07 . - . : -
~ T ( Interrupt Timer 2 | 50us
«No - -
: i r— o | I_L___
|_-d1u§INE TABLE | | #wSINE TABLE ' | READADC D
##d 1=>SINE | | riril n=>SINE T
__._.I__* e —_— A
e —ee - b Ty -~ ) Treee
' Start Timer 2 -——Eﬂi;HSEROCROSﬁNGz S
T - K = - A -_____‘- '—____.—"
|ﬂnm_COUNT S]Ij_l-: | ' o _"_[ .
U B
— 7 | ] MPPT H
iCOUNTﬂNE=01 Yes o~ T 7
. k- = COUNT SINE = 50002 v
Stop Timer 1 | T T r g e
J o . BANG BANG
: No ———
V. +|
; L
C RETURN ) { RETURN /\
cl L™ o L ™
;i‘l.l‘rl 2.2 Lmumm‘m“mwaﬂﬂmnmmmm:
__THinterrupt:
BCLR IFSO#T1IF ; Clear the Timer1 Interrupt flag Status bit.

;i*ii**i******i*iii ti*i“ii**<<insert more user code here>>tii***i*i*iitii*i*'**i******l’*iiii*t

PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
CALL
POP
POP
POP
POP
POP

w0
W1
w4
w5
W6
w7
w8
w9
READ_SINE_TABLE
wo
w8
w7
W6
W5



POP
POP
POP

W4
W1
Wo

RETFIE

; Return from Interrupt Service routine

]

; End of AllTimer 1 Interrupt Service Routine

__T2Interrupt:

BCLR

IFSO#T2IF

: Clear the Timer2 Interrupt flag Status bit.

- Ak H v A *
‘iiiiii.*i**i* Lt *****<<Insert more user Code here>>.*ii* e vir iy e B v e o e e e e o vl o ok e ok e e v e e e e e i

PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH

WO
W1
W2
W3
w4
W5
W6
W7
w8
W9

CALL

READ_ADC

; Check Zero Crossing

SET_D1

SET_D1:

MOV V_SW1
MOV #Ox3FFF W0

CPSGTWO,W1

BRA CLR_D1

BSET LATD#RD1
BRA END_ZC

; ZERO = > W0
; ZERO = V_LINE ?and If Yes, jump to

; If No, jump to CLR_D1

; SET_D1



CLR_D1:

BCLR LATD#RD1 ; CLR_D1
BTSC PORTD #RD1 :RD1 =0 7 and If Yes, Start Timer 1
BRA END_ZC ; If No, jump to END_ZC
BSET T1CON#TON ; Start Timer 1
END_ZC:
; MPPT
CALL MPPT

; I_REF = SINE*I_MPPT

MOV  SINE,W1 ; Multiply Gain Command in Bipolar value
SL W1,W1 : Changed Unipolar value to Bipolar value
MOV #G_XORW2 ;| " |
XOR W1,W2W4 : V_INV = Unipolar => SL => XOR 8000h =>
MOV |_MPPTW5 ; Gain Command in Q13 format

MPY WA4"W5A ; Bipolar Value * Gain Command

MOV ACCAHW1 ;| " :

MOV W1, REF_ B ;******* (V_REF_B {Bipolar Value}) *****
SL W1 #2 W1 ; Shift left 3 time

MOV #G_XOR,W2 ; Changed Bipolar value to Unipolar value
XOR W1w2w3 ;| " |
ASR W3 #1,W1 ; Shift Right 1 times

MOV #G ANDW2 ;| " |
AND  W1,W2 W1 : W1 => AND 7FFFh => Unipolar (W1)
MOV W1,I_REF

CALL BANG_BANG

END_T2:
POP W9
POP W8




POP
POP
POP
POP
POP
POP
POP
POP

W7
W6
W5
wa
W3
W2
W1
WO

RETFIE : Return from interrupt Service routine
End of All Code Sections
.end : End of program code in this file



H —
START )
1A L
Tretalization
- - e -
v .
o—— Fpe (n),l,,,,(n)_] H
t

Calculute oufput power |
Pryln 1)20p d 0 (1} J

- X
YES o s __NO . NO U -
"___}:,‘,,(n—l)= Pulm) T — - Pplp ) Pfn) mem ~  Py{n—D<Pln) -
o g
e ——- *wes _IYES
—_— g F.’”(n—llcl’,,,(rp;lzj:-, - 'i/f,,(n—l)<VW(;Q'_' >
NQ NO
—"TT¥YES
2 , Y ., I ,
Increase | -MPPT Decrease f-MFPT Decrease [ — MPPT Llncrcasc f-smPPT
[, - T T ‘
- ; . - ;
l:Oulpm reference current  f ~MPPF{n}
——— - - B —

—_ .. ¥
' Frp(m)= Pry (m—1) — o
R )= 1) T T =

— - - a j—

A > P o L7 =9
5Uf 2.3 las g lUsunsuA I RN TELEEN9D

.equ _ 30F4011,1
.include "p30f4011.inc"

:Subrotuinte  send Vdc,lpv => Ppv

1

.global MPPT
MPPT:

MOV V_DC,W4

MOV  W4VN

MOV |_PV,W5

MOV W5,IN

MUL.UU W4, W5 W6 ;= W2,w3 w4 fenann 3FFF

MOV W7,PN ; VNYIN = PN éhaauasTuogl wi+we
CHACK_PN:

MOV PP.W5




CPSLT W5,W7 PP <PN?

BRA CHACK_PP :No ====> ADD_|
CHACK_VP: ;Yes

MOV VP,W3

CPSLT W3,W4 VP <VN?

BRA ADD_IMPPT ‘No >=

BRA SUB_IMPPT ;Yes <
CHACK_PP:

CPSGTW5S W7 ‘PP > PN ?

BRA CHACK _BVPN No >=

BRA CHACH_VPN Yes <
CHACK_BVPN:

CPSEQ W3,W4 VP =VN? ====

BRA CHACH_VPN :No > <

BRA KEEP_IMPPT Yes =
CHACH_VPN:

CPSLT W3,W4 VP < VN ?

BRA SUB_IMPPT ;No >=

BRA ADD_IMPPT Yes <
_MPPT
ADD_IMPPT:

MOV |_MPPT WO

MOV #0x1F00 W1

CPSLT WO0,W1 A_MPPT < I_MAX ?

BRA EXIT_MPPT

MOV #M_DUTY W1

ADD WO W1 W2

MOV W2, _MPPT ; + MPPT™

BRA EXIT_MPPT ; EXIT
KEEP_IMPPT:
: MOV |_MPPT WO
; MOV WO,I_MPPT i ~l MPPT*




BRA EXIT_MPPT L EXIT
SUB_IMPPT:

MOV  |_MPPT,WO

MOV  #M_DUTY,W1

CPSGTWO,W1 J|_PV > M_DUTY ?

BRA EXIT_MPPT

SUB  WO,W1,W2

MOV W2, MPPT : -l MPPT*

BRA EXIT_MPPT EXIT
EXIT_MPPT:

MOV  VN,WO

MOV WO VP

MOV  IN,W0

MOV  WO,IP

MOV PN,WO

MOV WO,PP

MOV  |_MPPT,W0

MOV WO0,1_MPPT

RETURN




BANG BANG
) /

~

)
BAND UP = I,y + BAND ]
| BAND DOWN = lyr - BAND

Yes .o . Yes e el
r-——= le»BAND Up? 4= -~ [czBANDDOWN? T

A ]

i No
SW OFF INV . KEEPSW SWONINY
R N __l —

i =

T
U —
{
|_RETURN )

4 bt e
E‘l.'ﬂ 2.4 Tavsadldn TUAILR ANTIFRTNNTEUR

.equ __30F4011, 1
.include "p30f4011.inc"

1

; Subroutine: BANG_BANG

1

global BANG_BANG
BANG_BANG:
MOV |_REF,W1 . |_REF => W1
MOV #BAND,W2 . BAND => W2
ADD W1,W2W3 . |_REF + BAND = W3
MOV W3,BAND_UP : W3 => BAND_UP
SUB  W1,W2W3 . |_REF - BAND = W3

MOV W3,BAND_DOWN ; W3 => BAND_DOWN

MOV |_C,W1 - 1INV => W1
. INVERTER MODE
INVERTER: CP  WIW3 . |_INV >= BAND_DOWN ?
BRA GTU,CHECK_HI_INV : If Yes jump to CHECK_HI
SW_ON_INV: BSET LATE#REO

BRA EXIT_BB_INV




CHECK_HI_INV:

SW_KEEP_INV:

SW_OFF_INV:
EXIT_BB_INV:

MOV
MOV
CP
BRA
MOV
MOV
BRA
BCLR

|_C.W1
BAND_UP,W?2
W1,W2
GTU,SW_OFF_INV
PORTE, W0
WO,LATE
EXIT_BB_INV
LATE #REO

RETURN

i I_INV => W1

, BAND_UP => W2

: LINV >= BAND_UP ?

; If Yes jump to SW_OFF




AMAKRKIN A

= a A a a
\a3asdlaf lrindSggiinus




NRANTUA

" Digital Oscilloscope { YOKOGA )

‘éu DL1540/DL (4 Channel }
Juandsa 150 MHz Analog Bandwidth
; 120 MS/s on two channel
’ 8 bit vertical resolution
o DC to 30 MHz,850V(DC+ACpeak)2%
: _?-é ""_. ' DC accuracy,Internal low pass filter
WAAAY  Multi Meter (Hewlett Packard)
™ 973 A
uazfea  True RMS 20 kHz
Accuracy = 0.1%
Var or Vdc : 0 to 1000 Volt
lac or |dc : O to 10 Amp
HAAATWY  Current Probe (CHAUVIN ARNOUX)
U E3N
suazidu@  Current Probe 10-100 Ampere/1Volt
Input 100 A Peak Max
Frequency : DC to 100 kHz
Output 10 m V/A,100mV/A CAT
HAAA AN Power/Harmonic Scope Meter
™ Fluke 41B
srgandu®  Ture-rms voltage from 5.0 V to 600V

Ture-rms current from 1A to 500A
Peak,DC,and Crest Factor
Frequency from 6Hz-99.9Hz
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