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ABSTRACT

This thesis presents analysis, design and construction of a prototype
grid-connected microinverter for 125 watts photovoltaic module. The microinverter uses
interleaved flyback converter for amplifying and isolating the voltage of photovoltaic module
using high frequency pulse-width modulation technique. The interleaved flyback converter has
two parallel converters that operate alternately. The advantages of this technigue are low
switching loss, low output current ripple and decreasing current of primary-side of transformers.
The waveform of the output current of the flyback converter is controlled to be full wave-
rectified sinusoid and in-phase with the grid voltage. The ac current is obtained by unfolding
circuit. Digital signal processor (DSP) TMS380F28027 is used for control the operation of the
microinverter. The DSP sense voltage and current of the PV module and perform maximum
power point tracking. Finally the output voltage and current of the microinverter is transferred
and synchronized with grid system. The prototype microinverter has been constructed and field
experiment has been carried out. The prototype could operate as design but some

improvements are needed for future development.
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Mode 3 [t,,t,]
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Mode 6 [t,,t]
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2.5 nuuasnanmsingmsasdunafinas
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AC Grid
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(D : Duty cycle)
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F, fia ANUARAAEDS
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(Area Product, Ap)

(3 1l
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MIRIBATFIRVBITIININNTLUFVIFTATADAILIAIMIFINF (D) unudrluaums (3.3)

TOTL
D= " =10526
T,

max

MIMTIIN00UTITA Tonmax WuAIlUaUNMT (3.4)

-6
311+ 07) x (20)
Tonmax = 18 + G107 = 5.26ys
fanumisniaasmdaudasunud lwaunis (3.5)
(18 X 5.5 x 1076)2
- = 5.554uH

P 17647 x 10 x 10~¢
@hmmmﬁmﬂmdmaﬂgﬁ (Ls ) Wnud1luaunis (3.6)

L, = 5.554pH x 81 = 449.874uH
nimavlwﬁwgaqﬂmaﬂgugﬁmu@iﬂuawms (3.7)

18 x'5.5'x.107°

IPhe~ TSeR I T O

mt:uavl,wmgaqﬂmonaygﬁmu@iﬂuamms (3.8)

17.825
I$ max = e 1.98 4
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TINFINNTRIUNTN 1D glﬂwﬂ DCM wnuen lugunns (3.9)

449 874uH
X e —————————

T, = 1.98 =

= 2.86us
NITUFE rms ’naw@a’mﬂgwqﬁLquﬁwluaunws (3.10)

0.55
lprms = 17825 % |—— =7.632 A

NIZUE rms "uawﬂmmaﬂQﬁLmu@iﬂuaums (3.11)

2.86 x 10-6 x 100 X 103
By T Y. 2 =0.6114

denununilpulaslaglfitmnuaruiaunudiniuaguiuil (Area Product : Ap ) wnuelu

gumMIn (3.12)

300

4
Ap = (0.5)(3)(106)(0'2)(100,() e 10,000 mm

NN oL tRanununlaulasiuas ETD 39 Hamaadit

A= 29,250 mm'
A.= 125 mm’
A, = 234 mm’
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Fwnsaumatgunil unudlusums (3.13)

M (18)(0.55) =
17 (5554x10-6)(17.825)(100k)

NWIUTBUNNNALNI unwenluaums (3.14)

N, =(9)(1) =9

MurImsANaNUANAIa9aN (Skin Depth) unudluauns (3.15)

1 2(2%x1078) b 2
Op: \/(47rx10‘7)(27r)(100k) = 0.255 mm

- W UPNUNRUNAAVBIANG

nelguai unuenluaunns (3.16)

ay =222 = 2,544 mn?
3

a a '

mmmﬂm Lmumluawmi (3.17)
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AwkW = a;N; + a;N,
(234)(0.5) = (2.544)(2) + (0,204)(18)

117 = 8.78

AW AWKW HA101nndn @aniuny ETD 39 &13N501Aa10 A i uia
AMUNINVBITEIBIMA U luanms (3.18)

_ (4mx1077)(22)(125%1076)
‘M ¢ 5.554x1076

l =0.116 mm
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V, ==LV, — V) (3.20)
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Vo= (1+20) x Vi (3.21)
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[ Interrupt Ato D ]

v

V., [Count]=AdcResult. ADCRESULT1

I, [Count]=AdcResult ADCRESULT2

'

P.e=P.st+( V. [Count] x I, [Count] )

e Count++

YES

Count =0, PowerCur = P,

e )

31]‘71 3.21 Imaa‘iﬁamiﬁﬂmwﬁﬂwaoIﬂsLLnsuﬁﬂ@wﬁwa"‘ovl,wmgmq@




54

dalddmarlnwaaou N9 20 fadTwfl vhnsasereumaslwrhgage
lugd MPPT check Tasmsinnuldnanlireuniilide Tdsunsuvinsaneseuudiu
naftldaonIUsy DutyGain F9dadlman 100% fe DutyGain 9z17iU 300 Step aatislaies
fdadlmaa gaqm"l'i"ﬁ 65% %9 DutyGain 9=1¥u 195 Step LLa:@"hqﬂ‘Hﬁ 55% DutyGain
AL 165 Step ilamasiWiieisimsldsuulaseildsuddialmaaniia: 5%
fia DutyGain #3982 +15 Step MasanAled" DutyGain u,éhﬁa:ﬁwvlﬂgmﬁ'uz?qnywmms"lw%
(varid)  SsFymramsihiliiudyagraiesniniinisesassuusiduasszuy Wi
ﬁ‘nmwaaLtsw’fuﬁ%‘um‘hmz'i’m“'aﬂs:mawaé@rywmﬁ%mamfuﬁm 3.3 1186 n19T09 ADCINTAO
msulassginewsanidudinea I@]zJﬁ@qwmﬁﬁﬁﬂﬂLﬂuﬁtyzy”nmuag}ta"fuﬁ‘uammﬁw
mulumsznsnadygmdiaesaanuiiudygufauniudy (PWM) Mideusisusiighan
33V Gadeudu 055 mns'huf:mﬁammsmhmﬂ%’uﬁm@ﬁﬁémaaﬁ@ty'lmﬁﬂ“uuﬁuﬁu

LﬁalﬁaaﬂﬂﬁmﬁumiaﬂmNﬁﬂﬁﬂﬂﬂﬁg& gavadunsladioas



[ START CHECK MPPT

A 4

Initial Parameter

Ps=0.DutyGain = 165 (Duty Cycle=55%)

PowerCur > PowerPrev

DutyGain=DutyGain+15

55

PowerCur < PowerPrev

DutyGain=DutyGain-15

A4

PowerCur = PowerPrev

DutyGain=DutyGain

A 4

DutyGain > 195

DutyGain=195

A 4

v

PowerPrev = PowerCur

PowerCur = 0

Y
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3.9.4 llsunsuasraduinaiangyl (Phase Lock Loop)

START

Conversion sine value on ADC form

to Trigonometric form

!

Change sine to cosine

(Phase shift)

!

Check quadrant

gl

Park transformation

!

Limiter

:

Pl Control

!

Theta summing

!

Look up table

A
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«—sinf =0

ar

3.24 gy IaupeIzUY v lasulSousuayanme nsannusyg madnas

Y]

=h.

31

tﬁl ' v s ar an
nudssmumluaalsznadyyiuiiaes
P an e & a o a 2|
NN 324 uazqaani@inaniowns sausnussaudunwaliu 3.3 Vv 1lautlas
ar Aan ¥ A . a a ar ar >3 a a
Wusyguddnasazladndn 4095 49 sin@ aziiandn 1 uasdnnusunnsluansusdoins

Lﬁamoﬁuﬁuwmﬂu 3.3/2V uaz 0V

PMNANUFUABTAINGN agﬂvl,éﬁw

Vs =4095 —>sin @ =1 (3.23)
V, .y =4095/2 —>sin@ =0 (3.24)
Vord = O gl —1 (3.25)
PMMNANUFUNUTVBIRNNTLEUATI
Y=mX+c¢ (3.26)
AnnaumMIn (3.26) 3 le
y=(2/4095)x~1 (3.27)

sin 0=[4.884¢—4(V/,,)] -1 (3.29)
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mM3tdawna (Phase Shift)

R R
—AMW MAN-
X v
c TL0S2 3"
V/ﬂ l I
= I 3

3111 3.25 29939989maLewnE sin 6 1w cos g

NN 3.25 munsamnuaainsatildaruguniin (3.30)

transfer function G(s) =m= Vou = JENT (3.30)
(sl \C R )
4 1
Ly 3.31
t1h) @ T (3.31)
azlein Gl (3.32)
S+

(3

& < a A o ¢ a & & o
wnzasimaanavedaiWrimIadymlalod de NIUEWEIWIATIA LN

a aie Al e & o o, P ' ' '
aunavaanadwvinTadamlmiiuies ilefarsanaumsn (3.32) wuldsannszynuas

v
e o @ o

s adwlusunsule thasannidudaudsaund auuﬁmawmaumﬂﬁaglugmmu realization

form @28nN1541Ua931n  s-domain Iﬁag’lu z-domain o mnﬁuﬁa%mwm?ww”uﬁrmugmwu

Tugunsii (3.33)

Y(k)=Q(k)+Q(k-1) (3.33)

a4 o o o '
IMMFUNIIN a@amul%mﬂu

G(s)= 2k = (3.34)
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v : [ e @ A a
wazld matiab Tun13uUa991n s-domain 111 z-domain  dAuWIATU C2D Fafizrluny

nsltawiu SYSD = C2D(SYSC,TS,METHOD)
il w=2-7-F=2-7-50 (3.35)

WATIZRZ A2 badn

Kia) gz e i

a4 OE z) 7 ((z)) - 029—6 3.1962911 < 10;906.329 1; g
L(Z—)=0.9691—z” (3.37)
a(2)
Y(k)=0.9691- Q(k)—- Q( k-1) (3.38)
Q(z
X((z)) v 1—0.9291- X" Sl
Q(k)=X(k)+Q(k-1) (3.40)

PNFUMIN (3.38) Uz (3.40) Y(k)@a coswiuaz X (k)Aasinwt nwey uaslidauds

§ Q- - ¥ a A Al v 1 l:i ¥ e 4 ' '
Q( k) Fenanuauwusliaumanduweds salllafiawneitoinuisanfownausdagisle

MIuLaIdd (dq transformation)

QY

517 3.26 Lintaesnsudasunu o p iiduunu dg

NNn3UN 3.26 nuald V, =cos6, uaz V, =sing (3.41)
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a¢ldin
l/d:I/a-cosH+|/ﬁ-sin¢9 (3.42)
V,==V, -sin@+V; -cos@ (3.43)
W30
v, _[cos@ siné || I, e
V.| |-sin@cosé || V, S
INTIERI
V, =cos6, -cos @ +sin 6, -sin @ (3.45)
V, =—cos 6, -sin@+siné, -cos & (3.46)
Wlanaulna (PI control)
Y(s) a(s) K
G(S)=——= —~=K,+—L 3.47
(S) O(S) X(S) P+ S ( )
Y(2) Q(2) ( 1 )
G(2)=—"L. =K+ K,| — .
SN gl ) e (3.48)
Y(2)
e Ko(1-7")+ K, (3.49)
Y(k)=(K.+K,)-Q(k)-K,-Q(k-1) (3.50)
Cl40E
e (3.51)
Q(k)= X (k)+Q(k-1) (3.52)
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#include "DSP28x_Project.h"

extern unsigned int RamfuncsLoadStart;

extern unsigned int RamfuncsLoadEnd;

extern unsigned int RamfuncsRunStart;

void MPPT(void);

void InitailAll(void);

void InitialAdcSoc(void);

void InitialPwmOutput(void);

void CheckPhase(void);

void CheckAngle(void);

void Scr10On(void);

void Scr20n(void);

void O51(void);

void O50(void);

void O71(void);

void O70(void);

interrupt void MPPCheckAndPLL(void);

interrupt void clear_output_flag(void);

interrupt void cpu_timero_isr(void);

float Qk=0,Qk_1=0,cos_wt0=0,cos_wt1=0,sin_wt0=0,sin_wt1=0,SinDelta=0,
Ok=0,0k_1=0,DeltaOmega=0,0mega=0,Theta=0,Theta_1=0,Thetak=0,
cos__wtr:o,sin_wtrzo,sin_wtazo,sin_wtb=0,Kp:0.05,Ki=5e-8,Freq,DutyGain:, Vgrid;

float Vpv([200],Ipv[200]; I Voltage and Current of PV

Uint16  index_ang=0,Seg=0,MpptCount=0;

Uint32  PowerCur=0,PowerPrev=0,PowerAVG=0;

float SinAngle[51] = {0.0000,0.0314,0.0628,0.0942,0.1257,0.1571,0.1885,0.2199,0.2513,0.2827,0.31 42,
0.3456,0.3770,0.4084,0.4398,0.4712,0.5027,0.5341,0.5655,0.5969,0.6283,
0.6597,0.6912,0.7226,0.7540,0.7854,0.8168,0.8482,0.8796,0.9111,0.9425,
0.9739,1.0053,1.0367,1.0681,1.0996,1.1310,1.1624,1.1938,1.2252,1.2566,
1.2881,1.3195,1.3509,1.3823,1.4137,1.4451,1.4765,1.5080,1 .5394,1.5708};

float SinValue[51] = {0.0000,0.0314,0.0628,0.0941,0.1253,0.1564,0.1874,0.2181,0.2487,0.2790,0.3090,
0.3387,0.3681,0.3971,0.4258,0.4540,0.4818,0.5090,0.5358,0.5621,0.5878,
0.6129,0.6374,0.6613,0.6845,0.7071,0.7290,0.7501,0.7705,0.7902,0.8090,
0.8271,0.8443,0.8607,0.8763,0.8910,0.9048,0.9178,0.9298,0.9409,0.9511,

0.9603,0.9686,0.9759,0.9823,0.9877,0.9921,0.9956,0.9980,0.9995,1 .0000};



float CosValue[51] = {1.0000,0.9995,0.9980,0.9956,0.9921,0.9877,0.9823,0.9759,0.9686,0.9603,0.9511,

0.9409,0.9298,0.9178,0.9048,0.8910,0.8763,0.8607,0.8443,0.8271,0.8090,

0.7902,0.7705,0.7501,0.7290,0.7071,0.6845,0.6613,0.6374,0.6129,0.5878,

0.5621,0.5358,0.5090,0.4818,0.4540,0.4258,0.3971,0.3681,0.3387,0.3090,

0.2790,0.2487,0.2181,0.1874,0.1564,0.1253,0.0941,0.0628,0.0314,0.0000};

void main(void)

{

Initail All();
for(;):

}

void InitailAll(void)

{
InitSysCtrl();
memcpy(&RamfuncsRunStart, &RamfuncsLoadStart, &RamfuncsLoadEnd-&RamfuncsLoadStart);
InitFlash();
EALLOW;
GpioCtriRegs.GPAPUD.bit.GPIO2 E1; I Disable pull-up on GPIO2 (Mosfet1)
GpioCtriRegs.GPAMUX1.bit.GPIO2 =1, I Configure GPIO2 as EPWM2A
GpioCtriIRegs.GPADIR.bit. GPIO2 =1 I Set output pin lighting
GpioCtrlRegs.GPAPUD.bit. GPIO3 =1 /I Disable pull-up on GPIO4 (Mosfet2)
GpioCtrIRegs.GPAMUX1.bit. GPIO3 =1, /I Configure GPIO3 as EPWM2B
GpioCtrlIRegs.GPADIR.bit. GPIO3 =1, Vi Set output pin lighting
GpioCtriIRegs.GPAPUD.bit. GPIO4 =1 1 Disable pull-up on GPIO4 (SCR1)
GpioCtrIRegs.GPAMUX1.bit.GPIO4 =0; 1 Configure GPIO4 as GPIO4
GpioCtrlIRegs.GPADIR.bit. GPIO4 =1 I Set output pin lighting
GpioCtrlRegs.GPAPUD.bit.GPlOS =1, 1 Disable pull-up on GPIO5 (SCR4)
GpioCtriRegs.GPAMUX1.bit.GPIO5 =0, I Configure GPIOS5 as GPIO5
GpioCtrlRegs.GPADIR.bit. GPIO5 =1; i Set output pin lighting
GpioCtriRegs.GPAPUD.bit. GPIO6 =1; I Disable pull-up on GPIO& (SCR2)
GpioCtrIRegs.GPAMUX1.bit.GP1O6 =0, 1 Configure GPIO6 as GPIOs
GpioCtrlRegs.GPADIR.bit. GPIO6 =1; I Set output pin lighting
GpioCtrlRegs.GPAPUD.bit.GPIO7 =1, I Disable pull-up on GPIO7 (SCR3)
GpioCtrIRegs.GPAMUX1.bit.GPIO7 =0; I Configure GPIO7 as GIOO7
GpioCtrlRegs.GPADIR.bit. GPIO7 =1, I Set output pin lighting

I

Port 2,3 generated PWM 100KHz to Mosfet IRF3205

Port 4,5 generated signal 50Hz for trig SCR Gate

Port 6,7 generated signal 50Hz for trig SCR Gate

(DSP1 & DSP2 in order)
(SCR 1 & SCR 4 in order)
(SCR 2 & SCR 3 in order)

I
I
I
Vi
"
"

"
I
I
"
I
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EDIS;

GpioDataRegs.GPADAT.all = 0; I Set Data in all register is 0 1"
DINT;

InitPieCtrl(); Vi Disable CPU interrupts and clear all CPU interrupt flags //
IER = 0x0000;

IFR = 0x0000;

InitPieVectTable();

EALLOW;

PieVectTable. EPWM2_INT = &clear_output_flag;

PieVectTable. ADCINT1 = &MPPCheckAndPLL;

PieVectTable.TINTO = &cpu_timero_isr;
EDIS;
InitCpuTimers();
ConfigCpuTimer(&CpuTimero, 60, 500); I Period = 0.5ms I
CpuTimeroRegs.TCR.all = 0x4001; I Use write-only instruction to Timero /
InitAdc();

InitialAdcSoc(); I Call InitialAdcSoc for set ADC that Vgrid Vpv Ipv //

EALLOW;
SysCtriRegs.PCLKCRO0.bit. TBCLKSYNC = 0;
EDIS;
InitialPwmOutput(); " Call InitialPwnOutput for set EPWM2 ,EPWM3 to trig Mosfet  //
EALLOW;
SysCtriRegs.PCLKCRO.bit. TBCLKSYNC = 1;
EDIS;

IER |= M_INT3;

IER |= M_INT1; I timero Il
PieCtrIRegs.PIEIER1.bit.INTx1 = 1;

PieCtrIRegs.PIEIER3.bit.INTx2 = 1;

PieCtrIRegs.PIEIER1.bit.INTX7 = 1; I CpuTimer //

EINT; " Enable Global interrupt INTM i

ERTM; 1 Enable Global realtime interrupt DBGM  //
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interrupt void MPPCheckAndPLL(void)

{

//PLL
Vgrid = AdcResult. ADCRESULTO; /I Grid Voltage from Grid Voltage senses (Set ADCO is Vgrid) //
sin_wt1 = (5.37344e-4*Vgrid)-1;
Qk = (sin_wt1)+(0.9691*Qk_1);

cos_wt1 = (0.9691*Qk)-(Qk_1);

Qk_1 =Qk;
CheckPhase(); 1/ Call CheckPhase for check quadrant and set cos_wtr, sin_wtr //
SinDelta = (sin_wt1*cos_wtr)-(cos_wt1*sin_wtr);  / Sindelta is Sin of difference of angle wt1 andwtr ~ //

if (SinDelta >= 1.5707)

(

SinDelta = 1.5707;

else if (SinDelta <=-1.5707)

{

SinDelta = -1.5707;
}
Ok = (SinDelta)+(Ok_1);
DeltaOmega = ((Kp+Ki)*Ok)-(Kp*Ok_1);
Ok_1 = Ok;
Omega = DeltaOmega+0.0314159;
Freq = Omega*1591.549431;

Theta = Omega+Theta_1;
if (Theta >= 6.2831)
{
Theta = 6.2831-Theta;
}
Theta_1 = Theta;
/I MPPTCheck
Vpv[MpptCount] = AdcResult ADCRESULT1; // PV Voltage from PV Voltage senses (Set ADC1 is Vpv) /
Ipv[MpptCount] = AdcResult ADCRESULT2; // PV Current from Current senses (Set ADC2is Ipv)  //

PowerAVG = PowerAVG+((unsigned long)Vpv[MpptCount]*(unsigned long)Ipv[MpptCount]);



if (MpptCount == 199)

{
MpptCount =0;
PowerCur = PowerAVG;
MPPT();
PowerAVG =0;

}

else

{
MpptCount-++;

}

AdcRegs. ADCINTFLGCLR.bit ADCINT1 = 1;

PieCtrIRegs.PIEACK.all = PIEACK_GROUP1;

I

"
I

}

interrupt void clear_output_flag(void)

{
sin_wta = abs(DutyGain*sin_wtr);
sin_wtb = 300-abs(DutyGain*sin_wtr);
EPwm2Regs.CMPA .half. CMPA = sin_wta;
EPwm2Regs.CMPB = sin_wtb;
EPwm2Regs.ETCLR.bit.INT = 1;
PieCtriRegs.PIEACK all = PIEACK_GROUP3;

)

interrupt void cpu_timero_isr(void)
{
if (Theta > 0 & Theta <= 3.14159)
{
Scr10n();
}
else if (Theta > 3.14159 & Theta < 6.2831)
{
Scr20n():
}
PieCtrIRegs.PIEACK.all = PIEACK_GROUP1;

1

I

/I Clear ADCINT1 flag reinitialize
I Acknowledge interrupt to PIE
Set Duty cycle initial is 0.55 I
Set Sin(wta) for compare I
Set Sin(wtb) for compare I
/I Clear EPWM2 Register

I Acknowledge interrupt to PIE

Trig SCR1 and SCR4

Trig SCR2 and SCR3

I
"

1"

"

1
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void InitialAdcSoc(void)

{

}

EALLOW;

AdcRegs.ADCCTL1.bit.INTPULSEPOS
AdcRegs.INTSEL1N2.bit.INT1E
AdcRegs.INTSEL1N2.bit.INT1CONT
AdcRegs.INTSEL1N2.bit.INT1SEL
AdcRegs.ADCSOCOCTL.bit. CHSEL
AdcRegs.ADCSOC1CTL.bit. CHSEL
AdcRegs. ADCSOC2CTL.bit. CHSEL
AdcRegs.ADCSOCOCTL.bit. TRIGSEL
AdcRegs.ADCSOC1CTL.bit. TRIGSEL
AdcRegs. ADCSOC2CTL.bit. TRIGSEL
AdcRegs. ADCSOCOCTL.bit ACQPS
AdcRegs.ADCSOC1CTL.bit ACQPS
AdcRegs.ADCSOC2CTL.bit. ACQPS

EDIS;
EPwm1Regs.ETSEL.bit. SOCAEN =1;
EPwm1Regs.ETSEL.bit. SOCASEL =4;
EPwm1Regs.ETPS.bit. SOCAPRD =1
EPwm1Regs.CMPA.half. CMPA =128;
EPwm1Regs.TBPRD =3000;

EPwm1Regs.TBCTL.bit. CTRMODE =0;

void MPPT(void)

{

if(PowerCur > PowerPrev)

{

}

DutyGain = DutyGain+15;

else if(PowerCur < PowerPrev)

{

DutyGain = DutyGain-15;

=1,

I
1
I
"

I
/4
I

ADCINT1 trips after AdcResults latc
Enabled ADCINT1
Disable ADCINT1 Continuous mode

Setup EOCH1 to trigger ADCINT1

Set SOC0 Channel select to ADCINAO (Vgrid)
Set SOC1 Channel select to ADCINA1 (Vpv)
Set SOC2 Channel select to ADCINA2 (Ipv)

Set SOCo start trigger on EPWM1A
Set SOC1 start trigger on EPWM1A
Set SOC2 start trigger on EPWM1A
Set SOCo S/H Window to 7 ADC Clock
Set SOC1 S/H Window to 7 ADC Clock
Set SOC2 S/H Window to 7 ADC Clock

Enable SOC on A group

Select SOC for CPMA

Generate pulse on 1st event

Set compare A value

Set period for ePWM1 50e-6(20kHz) =3000

I
I
"
I
"
"
"
I
I
I
I

/!

i
/"
1

83



}

else if(PowerCur = PowerPrev)
{
DutyGain = DutyGain;
}
if(DutyGain>195)
{
DutyGain = 195;
}
PowerPrev = PowerCur;

PowerCur = 0;

void InitialPwmOutput(void)

{
I

Set EPWM2 & EPWM3 to trig Mosfet IRF3205 for Interleave flyback converter

as EPWM2 trig Mosfet1 and EPW3 trig Mosfet2 (phase shift 180 degree)

2

// Set Initial EPWM2

/I Setup TBCLK

EPwm2Regs.TBPRD =300, I
EPwm2Regs.TBPHS.half. TBPHS = 0x0000; I
EPwm2Regs. TBCTR = 0x0000; "

/I Setup counter mode

Period register 100kHz Il

Phase is 0

Clear counter

EPwm2Regs.TBCTL.bit. CTRMODE = TB_COUNT_UPDOWN,; 4
EPwm2Regs.TBCTL.bit. PHSEN = TB_DISABLE; /I
EPwm2Regs.TBCTL.bit. HSPCLKDIV =TB_DIV1; /1
EPwm2Regs.TBCTL.bit. CLKDIV =TB_DIV1; 1

EPwm2Regs.CMPCTL.bit. SHDWAMODE = CC_SHADOW,;
EPwm2Regs.CMPCTL.bit. SHDWBMODE = CC_SHADOW;

EPwm2Regs.CMPCTL.bit. LOADAMODE = CC_CTR_ZERO;
EPwm2Regs.CMPCTL.bit. LOADBMODE = CC_CTR_ZERO:

/I Set actions

EPwm2Regs.AQCTLA.bit.CAU = 1;
EPwm2Regs. AQCTLA.bit.CAD = 2;
EPwm2Regs.AQCTLB.bit.CBU = 2;

Il

I/

I
I

Count up
Disable phase loading
Clock ratio to SYSCLKOUT

Setup shadowing

Load on zero

Set PWM2A on event A

Set PWM?2A on event A

/"
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EPwm2Regs.AQCTLB.bit.PRD = 2;

EPwm2Regs.AQCTLB.bit.CBD = 1;

/I Interrupt where we will chance the Compare values

EPwm2Regs.ETSEL.bit.INTSEL

EPwm2Regs.ETSEL.bit.INTEN =1

EPwm2Regs.ETPS.bit.INTPRD =1,

}

void CheckPhase(void)

{

Seg = Theta*0.6366;

switch(Seg)

{

case0:

Thetak = Theta;
CheckAngle();

cos_wtr = cos_wto;
sin_wtr = sin_wto;
break;

case 1:

Thetak = 3.1416-Theta;
CheckAngle();

cos_wtr = (-1)*cos_wt0;
sin_wtr = sin_wlto;
break;

case 2:

Thetak = Theta-3.1416;
CheckAngle();

sin_wtr = (-1)*sin_wt0;
cos_wir = (-1)*cos_wto;
break;

case 3 :

Thetak = 6.2831-Theta;
CheckAngle();

cos_wtr = cos_wt0;
sin_wtr = (-1)*sin_wto;

break;

= ET_CTR_ZERO;

I
I

I

I

I

/1

1

i
I

I Generate INT on 3rd event

I Select INT on Zero event
Il Enable INT
Quadrant 1 Il

Cos(wt) = Cos(wt0) in Q1

Sin(wt) = Sin(wt0) in Q1

Quadrant 2

Cos(wt) = -Cos(wt0) in Q2

Sin(wt) = Sin(wto) in Q2

Quadrant 3

Cos(wt) = -Cos(wt0) in Q3

Sin(wt) = Sin(wto) in Q3

Quadrant 4

Cos(wt) = Cos(wt0) in Q4

Sin(wt) = -Sin(wto) in Q4

1

"

"

I

I

1
I

I
"
"
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void CheckAngle(void)

{
index_ang
sin_wto = SinValue[index_ang];
cos_wto = CosValue[index_ang];
}
void Scr10n(void)
{
if (Theta > 0 & Theta <= 1)
{
GpioDataRegs.GPADAT.bit.GPIO4 = 1;
0s1();
}
else if (Theta > 1 & Theta <= 3.14159)
{
GpioDataRegs.GPADAT.bit.GP104 = 0;
050();
}
}
void O51(void)
{
GpioDataRegs.GPADAT.bit.GPIOS = 1; Vi
}
void 050(void)
{
GpioDataRegs.GPADAT.bit.GPIO5 = 0; I
}
void Scr20n(void)
{
if (Theta > 3.14159 & Theta <= 4.14159)
{
GpioDataRegs.GPADAT.bit.GPIO6 = 1; //
o71();
}

else if (Theta > 4.14159 & Theta < 6.2831)

{
GpioDataRegs.GPADAT.bit.GPIO6 = 0; //
O7o();

= Thetak*31.8309; // Transfer Thetak is integer for index angle SinValue and CosValue

/l Set GPIO4 is 1 if during 0 - 180 degree

Il Set GPIO4 is 0 if during 180 - 360 degree

Set GPIO5 is 1 if during 0 - 180 degree

Set GPIO5 is 0 if during 180 - 360 degree

Set GPIO6 is 1 if during 180 - 360 degree

Set GPIO6 is 0 if during 0 - 180 degree

"

I

/"

7
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}
void O71(void)
{
GpioDataRegs.GPADAT.bit.GPIO7 = 1;

}
void O70(void)

{
GpioDataRegs.GPADAT.bit.GPIO7 = 0;

"

I

Set GPIO7 is 1 if during 180 - 360 degree

Set GPIO7 is 0 if during 0 - 180 degree
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120 Watts and 125 Watts

Excellent designed Multi (Poly) - crystalline PV module

High consistency and reliability of Ekarat Solar's 120/125 Watts PV
modules versatility for users and solar system designer to suit a
needed application. A village solar systems, residential roof, solar
home unit, telecommunication station, and battery-charge station
as well as stand-alone and grid connected systems are
recommended and commonly used with these 120/125 Watts
modules.

High efficiency module, more than 12%, is a result of solar cell’s
superior power out put, which has been developed by our solar cell
partnership. Moreover, other component materials are also
selected to comply with international standards such as IEC 61215
and Safety Standard IEC 61730. These create a customer’s confidence ensured with a manufacturing
based 20 years limited warranty.

e Low iron tempered glass allows a high light transmission rate with a great robustness.

@ EVA encapsulate sheet, back-sheet, and clear anodized aluminum frame are technically equipped to protect
the module against all weather condition.

@ Junction box with IP65 to ensure water proof and prolong lifetime operation.

® Special cable with connectors is offered as option for easy interconnection in grid-connected systems as well
as stand-alone systems.

e Bypass diode included in promptly provided junction box is to prevent the power dropped by partial shading.

Electrical Characteristics

125

+ 5%

36

17V
7.36 A
7.64 A
215V
-0.076 V/°C
+23mA/°C
-043%/°C
16A
1000 V




Dimension
Weight

Mechanical Characteristics

Dimension tolerance

Junction Box

Diode

Frame

Construction structure

Qualification and testing

ISO 9001 for qualify management systen.

1482 x 662 x 38 mm.
12 kg.

+3 mm.

Degree of protection: IP65 and compatibility with
2.5 - 4.0 mm cross section cable size.

Silicon or Schottky By - pass diode for every 18 cells connection.
Anodized Aluminum.

Front: High light transmission tempered glass with 3.20 mm thickness;
Back: Weather proof back sheet material.
Laminated Material: EVA.

IEC 61215 : Crystalline silicon terrestrial PV modules— Design qualification and type approval.
IEC 61730 : PV module safety qualification. To ensure a safety for users and installing operator of our products.
TIS 1843 : Thailand Industrial Standard equivalents to IEC 61215.

CE mark : European Conformity.

Module drawing diagram
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Model: 120W/125W

These data represent the performance of typical modules as measured at their out put terminals, and do not include the effect of such
additional equipment as diodes or cables. The data are based on measurements made in accordance with ASTME1036- 85 corrected to
SRC (Standard Reporting Conditions, also known as STC or Standard Test Conditions), which are:

e Illumination of 1kW/m? (1sun) at spectral distribution of AM1.5
(ASTME892-87 global spectral irradiance);

Cell temperature of 25°C.



In accordance with IEC 61185
@ Quality assurance per UTE 83313-002/

CECC 25 301-002 (material N27)
m For SMPS transformers with optimum
weight/performance ratio at small volume

m ETD cores are supplied as single units

Magnetic characteristics (per set)
VA =0,74 mm1

le
Ae
A

=92,2 mm
=125 mm?2
min = 123 mm?2

V., =11500mm®

Approx. weight 60 g/set

S

= ! ; ,
i N |
Sl =} : ! |

‘ |

12,8-0,6

|>
«© |
5 ;

1
29,3+1,6

<1 o

1,1
38,9*31

o

FEK0053-8

Ungapped
Material | AL value He ALimin| Pv Ordering code
nH nH Wi/set
N27 2550 + 30/~ 20 % | 1500 {2140 |<2,22 B66363-G-X127
(200 mT, 25 kHz, 100 °C)
N87 2700 + 30/~ 20 % | 1600 (2140 |< 6,00 B66363-G-X187
(200 mT, 100 kHz, 100 °C)
N971) 2800 + 30/— 20 % | 1650 [2140 |< 5,10 B66363-G-X197
(200 mT, 100 kHz, 100 °C)
Gapped
Material | g A value He Ordering code
approx. ** =27 (N27)
mm nH = 87 (N87)
N27, 0,10 £ 0,02 1062 622 B66363-G100-X1**
N87 0,20+ 0,02 639 374 B66363-G200-X1**
0,50+ 0,05 326 191 B66363-G500-X1**
1,00 £ 0,05 196 115 B66363-G1000-X1**

The A| value in the table applies to a core set comprising one ungapped core (dimension g =0) and

one gapped core (dimension g > 0).

1) Preliminary data




Calculation factors (for formulas, see “E cores: general information”, page 382)

Material Relationship between Calculation of saturation current

air gap — A, value

K1(25°C) |K2(25°C) |K3(25°C) |K4(25°C) |K3(100°C) | K4 (100°C)
N27 196 - 0,734 308 -0,847 287 -0,865
N87 196 - 0,734 300 - 0,796 280 —-0,873

Validity range:

K1, K2: 0,10 mm < s < 3,00 mm
K3, K4: 90 nH < A_ <850 nH

08/01



_ETD 39/20/1

Coil former (magnetic axis horizontal)

Material: GFR polyterephthalate, UL 94 V-0, insulation class to IEC 60085:
B66364B: F = max. operating temperature 155 °C, color code black
(Valox 420SEQ; [E 45329 (M)]; General Electric Plastics)
B66364W: H = max. operating temperature 180 °C, color code black
(Rynite FR530; [E 69578 (M)]; E | DUPONT DE NEMOURS & CO INC)

Solderability: to IEC 60068-2-20, test Ta, method 1 (aging 3): 235 °C, 2's

Resistance to soldering heat: to IEC 60068-2-20, test Tb, method 1B: 350 °C, 3.5 s

Winding: see databook 2001, chapter Processing Notes, page 158
Yoke Material: Stainless spring steel (0.4 mm)
Sections Ay (mm?2) Iy (mm) Ag value (uQ) |Pins Ordering code
1 178 69 13.3 16 B66364B1016T001
B66364W1016T001
Yoke (ordering code per piece, 2 are required) B66364A2000
Coil former Yoke
44,6 max. —
28,9 min. 46,8 max. e
15,1 max. 28,4 max.
13,1 min 25,7 min.
2 I = =l i
H e\l A I o
E- ; et | A2 ] 12,6+0,2
FEK0204-S

4.5+0,5
o

a

o

1-(»

7 x5,08 = 35,56

FEK0264-1

1,6+0,15

30,48+0,05

Hole arrangement
View in mounting direction

© EPCOS AG 2003. Reproduction, publication and dissemination of this data sheet, enclosures hereto and the information
contained therein without EPCOS’ prior express consent is prohibited.

Purchase orders are subject to the General Conditions for the Supply of Products and Services of the Electrical and
Electronics Industry recommended by the ZVEI (German Electrical and Electronic Manufacturers’ Association), unless
otherwise agreed.

FER PMD ZUB E 18.09.03

Page 1 of 1



Infernational
TSGR Rectifier

PD - 91517

IRF2807

HEXFET® Power MOSFET

e Advanced Process Technology D
e Ultra Low On-Resistance Vpss =75V
e Dynamic dv/dt Rating
e 175°C Operating Temperature Rps(on) = 13mg2
e Fast Switching
e Fully Avalanche Rated Ip = 82A@

S
Description

Advanced HEXFET® Power MOSFETSs from International
Rectifier utilize advanced processing techniques to achieve
extremely low on-resistance per silicon area. This benefit,
combined with the fast switching speed and ruggedized
device design that HEXFET power MOSFETs are well
known for, provides the designer with an extremely efficient
and reliable device for use in a wide variety of applications.

The TO-220 package is universally preferred for all
commercial-industrial applications at power dissipation
levels to approximately 50 watts. The low thermal

resistance and low package cost of the TO-220 contribute TO-220AB
to its wide acceptance throughout the industry.
Absolute Maximum Ratings
Parameter Max. Units
Ip @ Tc =25°C Continuous Drain Current, Vgs @ 10V 820@
Ilp @ Tg =100°C| Continuous Drain Current, Vgg @ 10V 58 A
Ipm Pulsed Drain Current ©® 280
Pp @T¢ =25°C Power Dissipation 230 W
Linear Derating Factor 1.5 W/r°C
Vas Gate-to-Source Voltage +20 \
lar Avalanche Current® 43 A
Ear Repetitive Avalanche Energy® 23 mJ
dv/dt Peak Diode Recovery dv/dt ® 5.9 V/ins
Ty Operating Junction and -55 to + 175
Tsta Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case )
Mounting torque, 6-32 or M3 srew 10 Ibf«in (1.1N-m)
Thermal Resistance
Parameter Typ. Max. Units
Rusc Junction-to-Case — 0.65
Rucs Case-to-Sink, Flat, Greased Surface 0.50 —_— °C/W
Raua Junction-to-Ambient —_ 62

www.irf.com
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IRF2807 International
TGR Rectifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
V(eR)DSS Drain-to-Source Breakdown Voltage 7% | — | — V | Vgs =0V, Ip = 250pA
AVigrypss/AT; | Breakdown Voltage Temp. Coefficient | — 0.074| — | V/°C Reference to 25°C, Ip = 1TmA
Rps(on) Static Drain-to-Source On-Resistance | — | — | 13 mQ | Vgs=10V,Ip=43A ®
Vas(th) Gate Threshold Voltage 20 [ —| 4.0 V | Vps=Vas, Ip =2500A
Jfs Forward Transconductance 38 | — | — S | Vps =50V, Ip = 43A®@
Ipss Drain-to-Source Leakage Current =ilesiae LA Yheas PRI Vos =0V
— | — | 250 Vps = 60V, Vgs =0V, T; = 150°C
L Gate-to-Source Forward Leakage — | — | 100 A Vgs = 20V
Gate-to-Source Reverse Leakage — | — | -100 Vgs = -20V
Qq Total Gate Charge — | — | 160 Ip =43A
Qgs Gate-to-Source Charge — | — 29 nC | Vps =60V
Qqd Gate-to-Drain ("Miller") Charge — 1 —] 55 Vgs = 10V, See Fig. 6 and 13
td(on) Turn-On Delay Time o ln S8 T Vpp = 38V
t Rise Time — | 64 | — T Ip = 43A
td(ofry Turn-Off Delay Time — | 49 | — Rg =2.5Q
ty Fall Time — | 48 | — Vgs = 10V, See Fig. 10 @
: Between lead, [
Lp Internal Drain Inductance — | 45| — (. 6mm (0.25in.) E >
from package 2
Ls Internal Source Inductance 7 eS| (o5 :
and center of die contact s
Ciss Input Capacitance — | 3820 — Vgs = 0V
Coss Output Capacitance — | 610 | — Vps = 25V
Crss Reverse Transfer Capacitance — | 130 | — | pF | f=1.0MHz, See Fig. 5
Eas Single Pulse Avalanche Energy@ —— [1280G1340® | mJ | las=50A, L =370pH
Source-Drain Ratings and Characteristics
Parameter Min. | Typ.| Max. | Units Conditions
Is Continuous Source Current MOSFET symbol g
(Body Diode) =\ AP A showing the
Ism Pulsed Source Current e bt integral reverse s
(Body Diode)® p-n junction diode. s
Vsp Diode Forward Voltage — | — 1.2 V | Ty=25°C, Is = 43A, Vgs =0V ®
tr Reverse Recovery Time —— | 100 | 150 ns = 256°C, Ir = 43A
Qr Reverse Recovery Charge — | 410] 610 | nC | di/dt = 100A/us @
ton Forward Turn-On Time Intrinsic tum-on time is negligible (tum-on is dominated by Ls+Lp)

Notes:
® Repetitive rating; pulse width limited by
max. junction temperature. (See fig. 11)
@ Starting Ty=25°C, L = 370uH
Rg = 252, lps = 43A, Vgs=10V (See Figure 12)
® ISD < 43A, di/dt < 300A/}JS, VDD =< V(BR)DSSv
Ty<175°C

@ Pulse width = 400us; duty cycle < 2%.
® This is a typical value at device destruction and represents
operation outside rated limits.

® This is a calculated value limited to Ty =175°C .
@ Calculated continuous current based on maximum allowable
junction temperature. Package limitation current is 75A.

www.irf.com



International
TR Rectifier
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Fig 1. Typical Output Characteristics

1000

=
i
[ TJ ="95°C ——
S ///
3 // T)=175°C
3
O 100 y 4
(/)] y 4
<] 74
< 7/
. 74
o 4
o
Vps= 25V
i 20ps PULSE WIDTH
4.0 5.0 6.0 7.0 8.0 9.0

Vgs. Gate-to-Source Voltage (V)

Fig 3. Typical Transfer Characteristics
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IRF2807
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Fig 2. Typical Output Characteristics
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Fig 4. Normalized On-Resistance
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IRF2807

C, Capacitance(pF)
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Fig 5. Typical Capacitance Vs.
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Fig 7. Typical Source-Drain Diode

Forward Voltage

International
TR Rectifier
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International

TGR Rectifier
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Fig 9. Maximum Drain Current Vs.

Case Temperature

IRF2807
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Fig 10a. Switching Time Test Circuit
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Fig 10b. Switching Time Waveforms

1 T
1T
|
I
— _/"
O D =0.50. -
< =
N T
[0) Lttt ///
o 020 L=
: I —T
§ o =20 =
o A ;D’_M
® 0,05 — | L
g L '4; 1 h-l
@ e SINGLE PULSE
= 00 (THERMAL RESPONSE) 1o
k= 00177 _A
—
L~ Notes:
/ 1.DutyfactorD= ty/t 5
2.PeakT y=P pmx Zinyc +Tc
0.01
0.00001 0.0001 0.001 0.01 0.1
t1, Rectangular Pulse Duration (sec)
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IRF2807
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Charge

>

Fig 13a. Basic Gate Charge Waveform
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International IRF2807
TR Rectifier

Peak Diode Recovery dv/dt Test Circuit

e L—<+ Circuit Layout Considerations
DT — + Low Stray Inductance
:113{ o) » Ground Plane
* Low Leakage Inductance
Current Transformer
<

i 7

de 0 Yl

* dv/dt controlled by Rg ik
* Igp controlled by Duty Factor "D" - Vpp
» D.U.T. - Device Under Test W

v}
{9}
I B
P
+

Vas
* Reverse Polarity of D.U.T for P-Channel
@ Driver Gate Drive
Period D = LW
P.W- Period
t
[Vag=tov] ***
(C
PL
@ D.U.T. Igp Waveform
Reverse R S
Recovery | Body Diode Forward
Current

Current

di/dt /
@ |pur Vpg Waveform 2
Diode Recovery —

dv/dt [YDD]
Re-Applied | — Lo i
Voltage Body Diode ’ ' Forward Drop
@ |inductor Curent
e G s e
Ripple = 5% [ISD]

*kk

Vgs = 5.0V for Logic Level and 3V Drive Devices

Fig 14. For N-channel HEXFET® power MOSFETSs
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IRF2807 International

TR Rectifier
Package Outline
TO-220AB
Dimensions are shown in millimeters (inches)
287 (113) _ | :gg;:::’g; 7¢§;3“:3’» 4.69 (.185) 21
2.62 (.103) 4.20 (.165)
7 * i
| v =
15.24 (.600)
14.84 (.584) '
1.15 (.045) LEAD ASSIGNMENTS
l i e
| I LR
Vi (o i | oos 151
355 (.140)
o= e e LA
[&] 036 (019) _W[8]A M) | 2920115)
N
NOTES:
1 DIMENSIONING & TOLERANCING PER ANSIY14.5M, 1982, 3 OUTLINE CONFORMS TO JEDEC QUTLINE TO-220AB.
2 CONTROLLING DIMENSION : INCH 4 HEATSINK & LEAD MEASUREMENTS DO NOT INCLUDE BURRS.
Part Marking Information
TO-220AB
EXAMPLE : THIS IS AN IRF1010
WITH ASSEMBLY G O J
LOT CODE 9B1M INTERNATIONAL /PART NUMBER
RECTIFIER \ TG
1S TSR 9246 =
D/ /A0 DATE CODE
ASSEMBLY (YYWW)
LOT CODE L venr
WW = WEEK

Data and specifications subject to change without notice.
This product has been designed and qualified for the Automotive [Q101] market.
Qualification Standards can be found on IR’s Web site.

International
TSR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105
TAC Fax: (310) 252-7903
Visit us at www.irf.com for sales contact information. 3/01
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MUR805, MUR810, MUR815,
MUR820, MUR840, MUR860

Preferred Devices

SWITCHMODE™
Power Rectifiers

This series is designed for use in switching power supplies,
inverters and as free wheeling diodes, these state—of—the—art devices
have the following features:

Features

¢ Ultrafast 25, 50 and 75 Nanosecond Recovery Time
® 175°C Operating Junction Temperature

¢ Popular TO-220 Package

® Epoxy Meets UL 94 V-0 @ 0.125 in

® Low Forward Voltage

¢ Low Leakage Current

® High Temperature Glass Passivated Junction

® Reverse Voltage to 600 Volts

® Pb-Free Packages are Available*

Mechanical Characteristics
® Case: Epoxy, Molded
® Weight: 1.9 grams (approximately)

* Finish: All External Surfaces Corrosion Resistant and Terminal
Leads are Readily Solderable

¢ Iead Temperature for Soldering Purposes:
260°C Max. for 10 Seconds

® Shipped 50 units per plastic tube

“For additional information on our Pb—Free strategy and soldering details, please
download the ON Semiconductor Soldering and Mounting Techniques
Reference Manual, SOLDERRM/D.

ON Semiconductor®

http:/onsemi.com

ULTRAFAST RECTIFIERS
8.0 AMPERES
50-600 VOLTS

),

/i

3

CASE 221B
TO-220AC
PLASTIC

MARKING DIAGRAM

O

AYWW
U8xx
KA
A = Assembly Locarion
Y = Year

WW = Work Week

us = Device Code

XX =10, 15, 20, 40 or 60
KA = Location Code

ORDERING INFORMATION
See detailed ordering and shipping information in the package
dimensions section on page 2 of this data sheet.

Preferred devices are recommended choices for future use

and best overall value.

© Semiconductor Components Industries. LLC, 2004 1
December, 2004 - Rev. 5

Publ’icatio‘n Order Number:
MUR820/D



MUR805, MUR810, MUR815, MUR820, MUR840, MUR860

MAXIMUM RATINGS

MUR
Rating Symbol 805 810 815 820 840 860 Unit
Peak Repetitive Reverse Voltage VRRM 50 100 150 200 400 600 v
Working Peak Reverse Voltage VRwM
DC Blocking Voltage VR
Average Rectified Forward Current IFav) 8.0 A
Total Device, (Rated VR), Tc = 150°C
Peak Repetitive Forward Current Iem 16 A
(Rated VR, Square Wave, 20 kHz), Tc = 150°C
Nonrepetitive Peak Surge Current IFsm 100 A
(Surge applied at rated load conditions halfwave,
single phase, 60 Hz)
Operating Junction Temperature and Ty, Tetg —65to +175 °C
Storage Temperature Range

Maximum ratings are those values beyond which device damage can occur. Maximum ratings applied to the device are individual stress limit
values (not normal operating conditions) and are not valid simultaneously. If these limits are exceeded, device functional operation is not implied,
damage may occur and reliability may be affected.

THERMAL CHARACTERISTICS
Maximum Thermal Resistance, Junction-to—Case Rouc 3.0 2.0 I °C/W I
ELECTRICAL CHARACTERISTICS
Maximum Instantaneous Forward Voltage (Note 1) VE Vv
(ir = 8.0 Amps, Tc = 150°C) 0.895 1.00 | 1.20
(iF = 8.0 Amps, T¢ = 25°C) 0.975 1.30 | 1.50
Maximum Instantaneous Reverse Current (Note 1) iR pA
(Rated dc Voltage, Ty = 150°C) 250 500
(Rated dc Voltage, Ty =25°C) 5.0 10
Maximum Reverse Recovery Time trr ns
(lg = 1.0 Amp, di/dt = 50 Amps/us) 86 60
(I =0.5 Amp, ig = 1.0 Amp, Igec = 0.25 Amp) 25 50

1. Pulse Test: Pulse Width = 300 s, Duty Cycle < 2.0%.

ORDERING INFORMATION

Device Package Shipping?

MUR805 TO-220 50 Units / Rail

MUR810 TO-220 50 Units / Rail

MUR815 TO-220 50 Units / Rail

MUR815G TO-220 50 Units / Rail
(Pb-Free)

MUR820 TO-220 50 Units / Rail

MUR820G TO-220 50 Units / Rail
(Pb-Free)

MUR840 TO-220 50 Units / Rail

MURB840G TO-220 50 Units / Rail
(Pb-Free)

MUR860 TO-220 50 Units / Rail

MUR860G TO-220 50 Units / Rail
(Pb-Free)

1For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

http://onsemi.(‘:dm”
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iF, INSTANTANEOUS FORWARD CURRENT (AMPS)

IF(Av). AVERAGE FORWARD CURRENT (AMPS)

MUR805, MUR810, MUR815, MUR820, MUR840, MUR860

MUR805, MUR810, MUR815, MUR820
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i, INSTANTANEOUS FORWARD CURRENT (AMPS)

IF(Av), AVERAGE FORWARD CURRENT (AMPS)
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r(t), TRANSIENT THERMAL RESISTANCE (NORMALIZED)

MUR805, MUR810, MUR815, MUR820, MUR840, MUR860
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MUR805, MUR810, MUR815, MUR820, MUR840, MUR860

PACKAGE DIMENSIONS

TO-220 TWO-LEAD
CASE 221B-04

ISSUE D
NOTES:
C < 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
T S 2. CONTROLLING DIMENSION: INCH.
INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
A | 059 | 0620 | 15.11 | 15.75
3%
B | 0380 | 0.405 9.65 | 10.29
U C | 0.160 | 0.130 4.06 4.82
D | 0.025 | 0.035 0.64 0.89
F | 0142 | 0.147 3.61 3.73
G | 0.190 | 0.210 4.83 533
H | 0110 | 0.130 2.79 330
J | 0018 | 0.025 0.46 0.64
K | 0500 | 0562 | 12.70 | 14.27
L | 0.045 | 0.060 1.14 1.52
|I Q | 0.100 | 0.120 2.54 3.04
R bt R | 0.080 | 0.110 2.04 279
, S | 0.045 | 0.055 1.14 1.39
J T | 0235 | 0255 | 597 | 648
U | 0000 | 0.050 | 0.000 1.27
http:/onsemi.com
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TYN612M

12A SCR

Table 1: Main Features

Symbol Value Unit
r(Rms) 12 A
Voam/VRRM 600 Y

lgT (min./max.) 15/5 mA

DESCRIPTION
The TYN612M SCR is suitable to fit modes of
control found in applications such as voltage

: e ; TO-220AB TO-220FPAB
regulation circuits for motorbikes, overvoltage
crowbar protection, motor control circuits in power (TYN612MRG) (TYN612MFP)
tools and kitchen aids, inrush current limiting
circuits, capacitive discharge ignition. Table 2: Order Codes
The insulated fullpack package allows a back to Part Number Marking
back configuration. TYN612MRG TYN612M
TYN612MFP TYN612MFP
Table 3: Absolute Ratings (limiting values)
Symbol Parameter Value Unit
It(RMs) | RMS on-state current TO-220AB Tc=105°C 12
(180° conduction angle) TO-220FPAB | Tc = 70°C 12 A
Ir(av) Average on-state current TO-220AB Tc =105°C 8
(180° conduction angle) TO-220FPAB | Tc = 70°C 8 A
it 3 tp=8.3ms 125
ek Non repetitive surge peak on-state p Tj = 25°C o
current tp=10ms 120
It I*t Value for fusing tp=10ms Tj=25°C 72 A%s
Critical rate of rise of on-state cur- . %
dl/dt rent IG:2XIGT,trS1OO ns F=60 HZ TJ: 125 C 50 A/US
lam Peak gate current tp =20 ps Tj=125°C 4 A
Paav) | Average gate power dissipation Tj=125°C 1 W
Tstg Storage junction temperature range -40to + 150 °C
Tj Operating junction temperature range -40to + 125
VReMm Maximum peak reverse gate voltage 5 \Y
February 2005 REV. 2 1/7




TYN612M

Tables 4: Electrical Characteristics (T; =25°C, unless otherwise specified)

Symbol Test Conditions Value Unit
IaT MIN. 15 o
Vp=12V  R_=1400Q MAX. 5
Vet MAX. 1.3
Vep [Vo=Voam RL=3.3kQ Tj=125°C MIN. 0.2 v
I4 lr=500mA Gate open MAX. 20 mA
L Jle=12lg7 MAX. 40 mA
dV/dt |Vp= 67 % Vpgy Gate open Tj=125°C MIN. 50 Vips
Vim |hm=24A tp=380ps Tj=25°C MAX. 1.6 v
Vio Threshold voltage Tj=125°C MAX. 0.85 "
Ry Dynamic resistance Tj=125°C MAX. 30 mQ
IDRM A Tj=25°C MAX. 5 pA
IRRM Tj=125°C 2 mA
Table 5: Thermal Resistances
Symbol Parameter Value Unit
Rth(-c) |Junction tc case (DC) a2 iy °C/W
TO-220FPAB 4.5
R(h(i.a) Junction to ambient Igzzg;\;s Zz °C/W
Table 6: Product Selector
Part Number Voltage Sensitivity Package
TYN612MRG 600V 5mA TO-220AB
TYN612MFP 600V 5mA TO-220FPAB

g




TYN612M

Figure 1: Maximum average power dissipation
versus average on-state current
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Figure 3: Average and D.C. on-state current
versus case temperature (TO-220FPAB)
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Figure 5: Relative variation of thermal

impedance versus pulse duration (TO-220FPAB)
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Figure 2: Average and D.C. on-state current
versus case temperature (TO-220AB)
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Figure 4: Relative variation of thermal
impedance versus pulse duration (TO-220AB)
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Figure 6: Relative variation of gate trigger
current, holding current and latching current
versus junction temperature (typical values)
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TYN612M

Figure 7: Surge peak on-state current versus
number of cycles
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Figure 9: On-state characteristics (maximum
values)
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Figure 10: Ordering Information Scheme

Figure 8: Non repetitive surge peak on-state
current for a sinusoidal pulse with width
tp<10ms, and corresponding value of 12t
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uil
hrsm
=
—
N
N
\\~~
100 n
tp(ms)
10 11
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Standard SCR

TYN 6 12 M FP RG

Voltage

6 = 600V
Current

12=12A
Sensitivity

M =5mA
Package

FP = TO-220FPAB
Blank = TO-220AB

Packing mode

RG = Tube (TO-220AB)
Blank = Tube (TO-220FPAB)

4/7
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TYN612M

Figure 11: TO-220AB Package Mechanical Data

DIMENSIONS

REF. Millimeters Inches
Min. Max. Min. Max.
e . A 240 | 460 | 0173 | o0.181
e i c 1.23 132 | 0048 | 0.051
= | -+ D 2.40 272 | 0.094 | 0.107
t__ L5 1 1 IU E 0.49 0.70 | 0019 | 0:027
‘ t F 0.61 088 | 0.024 | 0.034

£ F1 1.14 1.70 0.044 0.066

L2 " [ F2 114 170 | 0.044 | 0.066
2O : G 4.95 515 | 0.194 | 0.202
e ] & G, | 2.40 InD%0 | 0.094 | 0.106
e o H2 10 10.40 | 0.393 | 0.409
Bl | L2 16.4 typ. 0.645 typ.
1| P L4 5K 14 0511 | 0.551
a1 “Il.E L5 2.65 2.95 0.104 | 0.116
e L6 | 1525 | 15.75 | 0.600 | 0.620

L7 6.20 6.60 0.244 0.259

L9 3.50 3.93 0.137 0.154

M 2.6 typ. 0.102 typ.
Diam.| 3.75 [ 3.85 0.147 0.151

Figure 12: TO-220FPAB Package Mechanical Data

DIMENSIONS
REF. Millimeters Inches
EE A Min. Max. Min. Max.
. B A 4.4 4.6 |V8.173 | 0.181
L B 25 2.7 0.098 | 0.106
S D 25 275 | 0.098 | 0.108
C) pia] | E 045 | 070 | 0.018 | 0.027
r 0.75 1 0.030 | 0.039
L6 F1 1.15 170 | 0.045 | 0.067
L2 L7 F2 1.15 1.70 | 0.045 | 0.067
L3 e G 4.95 520 | 0.195 | 0.205
i I G 24 T 0.094 | 0.106
: Z7 i H 10 104 | 0393 | 0409
F1 e L2 16 Typ. 0.63 Typ.
- 2] L3 286 | 306 | 1.126 | 1.205
| | L4 98 106 | 0.386 | 0.417
Al < L5 2.9 3.6 0.114 | 0.142
G1) = L6 15.9 16.4 | 0.626 | 0.646
b L7 9.00 9.30 | 0.354 | 0.366
Dia. 3.00 320 | 0118 | 0.126

EI- 5/7




TYN612M

Table 7: Ordering Information

Ordering type Marking Package Weight |Base qty | Delivery mode
TYN612MRG TYN612M TO-220AB 2349 50 Tube
TYN612MFP TYN612MFP TO-220FPAB 2g 50 Tube
Table 8: Revision History
Date Revision Description of Changes
Sep-2002 1A Last update.
10-Fev-2005 2 TO-220FPAB package added.

6/7
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Current Sensor: ACST54xCB-050

Package CB-PFF

Pin 1: VCC Terminal 4: IP+
Pin 2: GND Terminal 5: IP-
Pin 3: VOUT

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Vg .coeesiiviniosiasminsiieessiens o 3
Reverse Supply Voltage, Ve - :
Output Voltage, Vour «.eereeeeereemeeeiinrisennnnns

The Allegro ACS75x family of current sensors provides economical and
precise solutions for current sensing in industrial, automotive, commercial, and
communications systems. The device package allows for easy implementation
by the customer. Typical applications include motor control, load detection and
management, power supplies, and overcurrent fault protection.

The device consists of a precision, low-offset linear Hall sensor circuit with a
copper conduction path located near the die. Applied current flowing through

this copper conduction path generates a magnetic field which is sensed by the
integrated Hall IC and converted into a proportional voltage. Device accuracy

is optimized through the close proximity of the magnetic signal to the Hall
transducer. A precise, proportional voltage is provided by the low-offset, chopper-
stabilized BICMOS Hall IC, which is programmed for accuracy at the factory.

The output of the device has a positive slope (>V¢/2) when an increasing
current flows through the primary copper conduction path (from terminal 4 to
terminal 5), which is the path used for current sensing. The internal resistance of
this conductive path is typically 100 pQ, providing low power loss. The thickness
of the copper conductor allows survival of the device at up to 5x overcurrent
conditions. The terminals of the conductive path are electrically isolated from the
sensor leads (pins 1 through 3). This allows the ACS75x family of sensors to be
used in applications requiring electrical isolation without the use of opto-isolators
or other costly isolation techniques.

The device is fully calibrated prior to shipment from the factory. The ACS75x
family is lead-free. All leads are coated with 100% matte tin, and there is no lead
inside the package. The heavy gauge leadframe is made of oxygen-free copper.
Features and Benefits

+ Monolithic Hall IC for high reliability

+ Single +5 V supply

+ 3 kVRys isolation voltage between terminals 4/5 and pins 1/2/3

+ 35 kHz bandwidth

+ Automotive temperature range

+ End-of-line factory-trimmed for gain and offset

+ Ultra-low power loss: 100 pQ internal conductor resistance

+ Ratiometric output from supply voltage

+ Extremely stable output offset voltage

+ Small package size, with easy mounting capability

+ Output proportional to ac and dc currents

ACS754050-DS, Rev. 3

Reverse Output Voltage, VR oyt eeesereeenes 0.1V
Output Current Source, Lo\r(source) -++wrrrrereeeee- 3mA
Output Current Sink, Iop(sink)----------- 10mA |  Applications
Operating Temperature, - Automotive systems » Servo systems
Ambient, Ty, L range ......cccoccoee... —40to 150°C| . |ndustrial systems » Power conversion
Ambient, Ty, S range ........ccccovvurenne. -20t085°C| . Motor control - Battery monitors
Maximum Junction, T i)t 165°C
Maximum Storage Temperature, T ...~65to 170°C | Use the following complete part numbers when ordering:
Part Number Signal Pins Terminals Ambient
AR\ ACS754LCB-050-PFF Formed Formed
> : %‘?’: ACS754LCB-050-PSF Formed Straight —40to 150°C
Il ,V 5 X ACS754LCB-050-PSS Straight Straight
v e ACS754SCB-050-PFF Friod Formed
C Us Certificate Number: ACS754SCB-050-PSF Formed Straight ~20t0 85°C
U8V 04 11 54214 001 ACS754SCB-050-PSS Straight Straight
115 Northeast Cutoff, Box 15036

Worcester, Massachusetts 016150036 (508) 853-5000



Functional Block Diagram
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Current Sensor: ACS754xCB-050

ELECTRICAL CHARACTERISTICS, over operating ambient temperature range unless otherwise stated

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Primary Sensed Current Ip -50 - 50 A
Supply Voltage Vee 4.5 5.0 55 \V4
Supply Current lcc Vce =5.0V, output open 6.5 8 10 mA
Output Resistance Rout lout=1.2mA - 1 2 Q
Output Capacitance Load CiLoap VOUT to GND - - 10 nF
Output Resistive Load RLoap VOUT to GND 4.7 - - kQ
Primary Conductor Resistance RpriMary  |lp =£100A; Tp = 25°C - 100 - uQ
Pins 1-3 and 4-5; 60 Hz, 1 minute 3.0 ~ - kV
PERFORMANCE CHARACTERISTICS, -20°C to +85°C, V¢ = 5 V unless otherwise specified
Propagation time trroP lp=%50 A, Tp=25°C = 4 - ps
Response time tresponse  |lp = #50 A, Ty = 25°C = 12 - us
Rise time 14 lp=250A, Tp = 25°C - 1 - us
Frequency Bandwidth f -3dB,Tp=25°C - 35 - kHz
S Over full range of Ip, Ty =25°C = 40 - mV/A
Sensiivity | = 7 = = 378 = 420 | mVA
i L el 2 A\ - [ ™
Nonlinearity Ein Over full range of Ip = - +1.5 Y%
Symmetry Esym Over full range of Ip 98 100 102 %
Zero Current Output Voltage Vout(a) I=0A Tp=25°C - Vee/2 - \%
Electrical Offset Voltage v I1=0A, Tp=25°C -10 - 10 mV
(Magnetic error not included) PE I=0A —20 B 20 mV
Magnetic Offset Error lerRrROM I = OA, after excursion of 100 A - 4 +0.30 A
Total Output Error Over full range of Ip, Ty = 25°C - +1.0 — Y%
(Including all offsets) Eror Over full range of Ip - - +5.0 Y%
PERFORMANCE CHARACTERISTICS, -40°C to +150°C, V. = 5 V unless otherwise specified
Propagation time tproP lp=150A, Tp=25°C - 4 - us
Response time tresponse  |lp = 350 A, Ty = 25°C — 12 - ps
Rise time t lp=250A, Ty =25°C — 11 - us
Frequency Bandwidth f -3dB, Tp=25°C - 35 - kHz
S Over full range of Ip, Ty = 25°C - 40 - mV/A
Sensilivity Bl Over full range of Ip 36.0 - 42.8 mV/A
s [ [ - [
Nonlinearity Ein Over full range of Ip - - +1.8 %
Symmetry Esvm Over full range of Ip 98 100 102 %o
Zero Current Output Voltage VouTa) 1=0A, Tp=25°C - Vee/2 - \%
Electrical Offset Voltage v I=0A Tp=25°C -10 - 10 mV
(Magnetic error not included) ot I=0A -35 35 mV
Magnetic Offset Error lerrROM I = 0A, after excursion of 100 A = 0.1 +0.40 A
Total Output Error Over full range of Ip, Ty = 25°C - +1.0 2 %
(Including all offsets) Eror Over full range of Ip ~ - 9.9 %

ACS754050-DS, Rev. 3

115 Northeast Cutoff, Box 15036
Worcester, Massachusetts 016150036 (508) 853-5000




- Current Sensor: ACS754xCB-050

Definitions of Accuracy Characteristics

Sensitivity (Sens): The change in sensor output in response to a 1 A change through the primary conductor. The sensitivity is the
product of the magnetic circuit sensitivity (G/A) and the linear IC amplifier gain (mV/G). The linear IC amplifier gain is trimmed at the
factory to optimize the sensitivity (mV/A) for the full-scale current of the device.

Noise (Vyoysg): The product of the linear IC amplifier gain (mV/G) and the noise floor for the Allegro Hall effect linear IC (=1 G).
The noise floor is derived from the thermal and shot noise observed in Hall elements. Dividing the noise (mV) by the sensitivity (m'V/
A) provides the smallest current that the device is able to resolve.

Linearity (Ey y): The degree to which the voltage output from the sensor varies in direct proportion to the primary current through
its full-scale amplitude. Linearity reveals the maximum deviation from the ideal transfer curve for this transducer. Nonlinearity in the
output can be attributed to the gain variation across temperature and saturation of the flux concentrator approaching the full-scale cur-
rent. The following equation is used to derive the linearity:

100

1_[A gain % % sat (Vout_full-scale amperes = Yout(Q) ) ] }
2 (Vout_ha1f~scale amperes — VOUT(Q) )

where
A gain = the gain variation as a function of temperature changes from 25°C,
% sat = the percentage of saturation of the flux concentrator, which becomes significant as the current
being sensed approaches full-scale +Ip , and
Vout_full-scale amperes = the output voltage (V) when the sensed current approximates full-scale +lp.

Symmetry (Egyyy): The degree to which the absolute voltage output from the sensor varies in proportion to either a positive or nega-
tive full-scale primary current. The following equation is used to derive symmetry:

100 Vout_+full-scale amperes ~ VOUT(Q)

Vout(Q)~Vout_—full-scale amperes

Quiescent output voltage (Vour(g)): The output of the sensor when the primary current is zero. For a unipolar supply voltage, it
nominally remains at V/2. Thus, Ve =5V translates into Vourq) = 2.5 V. Variation in V1 (q) can be attributed to the resolution
of the Allegro linear IC quiescent voltage trim, magnetic hysteresis, and thermal drift.

Electrical offset voltage (V): The deviation of the device output from its ideal quiescent value of V/2 due to nonmagnetic causes.

Magnetic offset error (Izrronr): The magnetic offset is due to the residual magnetism (remnant field) of the core material. The mag-
netic offset error is highest when the magnetic circuit has been saturated, usually when the device has been subjected to a full-scale or
high-current overload condition. The magnetic offset is largely dependent on the material used as a flux concentrator. The larger mag-
netic offsets are observed at the lower operating temperatures. -

Accuracy (Eggy): The accuracy represents the maximum deviation of the actual output from its ideal value. This is also known as the
total ouput error. The accuracy is illustrated graphically in the Output Voltage versus Current chart on the following page.

Accuracy is divided into four areas:

® 0 A at 25°C: Accuracy of sensing zero current flow at 25°C, without the effects of temperature.,
* 0 A over temperature: Accuracy of sensing zero current flow including temperature effects.

¢ Full-scale current at 25°C: Accuracy of sensing the full-scale current at 25°C, without the effects of temperature.

e Full-scale current over A temperature: Accuracy of sensing full-scale current flow including temperature effects.

ﬁ;g—&- b ; 4
Smng ® 115 Northeast Cutof, Box 15036
ACS754050-DS, Rev. 3 fonnE lle zol i Woroesler, Massachusts 0161500365 (508) 8535000
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CurrentSensorACS754xCBQ50 .

Output voltage vs. current, illustrating sensor accuracy at 0 A and at full-scale current
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Typical Percentage Error versus Ambient Temperature
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Current Sensor: ACS754xCB-050.

Definitions of Dynamic Response Characteristics

Propagation delay (tprop): The time required for the sensor output to reflect a change in the primary current
signal. Propagation delay is attributed to inductive loading within the linear IC package, as well as in the induc-
tive loop formed by the primary conductor geometry. Propagation delay can be considered as a fixed time offset

and may be compensated.

1(%)

|
0

/— Primary Current

Transducer Output

|

s

Propagation Time, t,..

Response time (tggsponsg): The time interval between a) when the primary current signal reaches 90% of its
final value, and b) when the sensor reaches 90% of its output corresponding to the applied current.

/— Primary Current

Transducer Output

|
|
|
|
|
R5

—~—

Response Time, tRESPONSE

Rise time (t,): The time interval between a) when the sensor reaches 10% of its full scale value, and b) when
it reaches 90% of its full scale value. The rise time to a step response is used to derive the bandwidth of the
current sensor, in which f(-3 dB) = 0.35/t,. Both t_ and typgponsg are detrimentally affected by eddy current
losses observed in the conductive IC ground plane and, to varying degrees, in the ferrous flux concentrator

within the current sensor package.

ACS754050-DS, Rev. 3
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1 ACSTS4xCB-050

Standards and Physical Specifications

Parameter Specification
Flammability (package molding compound) UL recognized to UL 94V-0
UL60950-1:2003
Fire and Electric Shock EN60950-1:2001
CAN/CSA C22.2 No. 60950-1:2003
Creepage distance, current terminals to sensor pins | 7.25 mm
Clearance distance, current terminals to sensor pins | 7.25 mm

4.63 g typical

Package mass

Step Response, I = 0 to 50 A, no external filter

i
§

i T
5 ps 3
2.B80 \ LIS,
| samv Ve o ~im
/ T e
‘ s ,/; ACS754 Output (mV)
%
i
. W SURIL/ R SRS TR PR N
i \\ j 1
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j b :
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N /.,f' : 3
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{ 31gmt OC
2 49Bel O 4 165745
2 v Dby o 0c 2.89 v
Ngsgzvocy STERRED
115 Northeast Cutoff, Box 15036

ACS754050-DS, Rev. 3

Worcester, Massachusetts 016150036 (508) 853-5000



Current SenSOrA e xCB-o50

Device Branding Key (Two alternative styles are used)

ACS Allegro Current Sensor
754 Device family number
T Operating ambient temperature range code [L or S]
ACST754 EB Package type designator
TCBO050 ;
YYWWA 050 Maximum measurable current
YY Manufacturing date code: Calendar year (last two digits)
ww Manufacturing date code: Calendar week
A Manufacturing date code: Shift code
ACS Allegro Current Sensor
754 Device family number
ACS754 I Operating ambient temperature range code [L or S]
TCB050 CB Package type designator
Iz 050 Maximum measurable current
Yiwy e Sy Manufacturing lot code
Yy Manufacturing date code: Calendar year (last two digits)
ww Manufacturing date code: Calendar week

115 Northeast Cutoff, Box 15036
Woroester, Massachusetts 01615-0036 (508) 853-5000

ACS8754050-DS, Rev. 3




Package CB-PFF

142 [.559}
138 1543 "
42 [.165]
38°[.150) 1.60 [nea}
32{.126 1.40 1,055
28 Latd
5 4 !: 3
9

1A [597]
173 Lset

B\ O |
450 |:.177]:~
‘4,30 189 O

34 [.m} =
27 L.1c8

foo e

0431 Amq
0331 {013

.. 1048 [,_m] i
350 390, ]

: 690 [\gn]
Sl vinakgy
f g

et o R Y

R1{ 039}

——] ,/————Ril{,ﬁe]

e 191 [075}

Dimensions in milkmeters
U.S. Customary dimensions {in.} ¢ brackets, for sefarence caly

& Dambar removat intrusicn
A Pedmeler through-holes recommended

ACS754050-DS, Rev. 3 xilm mﬁgfm (508) 853-5000
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Package CB-PSF Package CB-PSS

142 [ 559 142 [ 559
138 | 543 138 {543
42 [.155] 42 [.165]
38 [.150 381150
32 [.m] 32128
28 1.0 281110
5 N ] 5 4 M
1.60 [ 063 160 [ 063
U  y "1.:3[055] == 140 {055]
2;:3 [:scg} 240 | .94
] 230 (9% 285 ‘nz]
265 | 104
N
fol
13.40 [515] 13.10 i
12,96 | 508 v 250 | . ;
450 [.177]_
430 | 169 O 129
; A2 i
31 {.122}_ 315{.129
27 .106_ %10 3081421
SRR ¥ %
1 28 0431 [.mr
1046 [ 3% ' [.o17‘§ T
: 0331 | 013
I‘“ 990 Lm} ”"f 5
L

1010 | 395]
993 |39 “’l

N T = W 710 [ 2807

0.66 | .24 H.—.l V= < ur._,:ﬂ {» i

0.40 {ms}"“"l L’m - - 800 {272}
—| 3]

%
L83 } ‘
2675 o
Dimensions in milimeters Dizensions in miflimelters
U.S. Customary dimensions {in.) in brackets, for reference enly U.S. Customary tEmensions (in.) in brackets, for reference oniy
A Dambar removal infrusion A Dambar rermoval intrusion

The products described herein are manufactured under one or more of the following U.S. patents: 5,045,920, 5,264,783; 5,442,283 ; 5,389.889;
5,581,179, 5,517,112; 5,619,137; 5,621,319; 5,650.719; 5,686,894, 5.694,038; 5,729,130, 5,917,320; and other patents pending.

Allegro MicroSystems, Inc. reserves the right to make. from time to time, such departures from the detail specifications as may be required to
permit improvements in the performance, reliability, or manufacturability of its products. Before placing an order; the user is cautioned to verifyv that
the information being relied upon is current.

Allegro products are not authorized for use as critical components in life-support devices or svstems without express written approval.

The information included herein is believed to be accurate and reliable. However, Allegro MicroSvstems, Inc. assunes no responsibility for its
use; nor for any infringement of patents or other rights of third parties which may result from its use.

Copyright © 2004, 2005, AllegroMicrosystems, Inc.
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A Microinverter for Grid-Connected PV System
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Abstract

This thesis presents analysis, design and

construction of a prototype grid-connected microinverter for
125 watts photovoltaic module. The microinverter uses
interleaved flyback converter for amplifying and isolating the
voltage of photovoltaic module using high frequency pulse-
width modulation technique. The interleaved flyback converter
has two parallel converters that

operate alternately.

The advantages of this technigue are low switching loss,
low output current ripple and decreasing current of primary-
side of transformers. The waveform of the output current of
the flyback converter is controlled to be full wave-rectified
sinusoid and in-phase with the grid voltage. The ac current is
obtained by unfolding circuit. Digital signal processor (DSP)
TMS380F28027 is used for control the operation of the
microinverter.

The DSP sense voltage and current of the PV
module and perform maximum power point tracking. Finally
the output voltage and current of the microinverter is
transferred and synchronized with grid system. The prototype
microinverter has been constructed and field experiment has
been carried out. The prototype could operate as design but

some improvements are needed for future development.
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