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ABSTRACT

This report aims to present about the 2 axes sun tracker which are altitude and azimuth
lines. The system uses the shade blocking of a screen that has the phototransistor as a detector of
beam radiation. The height of the screen is the identifier for the sensitivity operation or the period
of tracking. The good point of this sun tracker is that it can fix the periodical tracking time,
anyway the period may be shorter or longer as it depends on a design of the height of the screen
in the beam radiation detector equipment without adding any additional circuit. The
phototransistor position was designed for detecting beam radiation all over the 2 axes thoroughly
and approaching to the aim immediately since the start of the operated time. From the test found
that the sun tracker the average sun moving rate, it will be at 15 degrees/hr the value energy
consumptions is increased. Besides, at the strong sunlight time, the deviation is proportionally

decreased, in the contrast, at the weak sunlight time, the value is increased.

Keywords : Solar Cell ,Sun tracking, Altitude, Azimuth
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Distribution of Power in Sunlight
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10.00 12.467 1.671 20.832
11.00 12.478 1.794 22.385
12.00 12.485 1.896 23.671
13.00 12.492 2.112 26.383
14.00 12.471 1.954 24.368
15.00 12.432 1.875 23.31
16.00 12.268 1.458 17.887
17.00 12.230 1.117 13.660
mag 12.393 1.566 19.449
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nan HaN13AN3I93A
UIIAU (V) NI (A) MAIIU (W)

07.00 12.174 0.870 10.591
08.00 12.382 0.976 12.085
09.00 12.387 1.185 14.679
10.00 12.452 1.481 18.441
11.00 12.476 1.895 23.642
12.00 12.483 1.709 21.333
13.00 12.495 1.938 24215
14.00 12.465 1.864 23.235
15.00 12.392 1.633 20.236
16.00 12.267 1.205 14.781
17.00 12.236 1.074 13.141
mae 12.398 1.439 17.852
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al NaN1INI3A
UIIAU (V) NI (A) MAIU (W)

07.00 12.035 1.861 22.397
08.00 12.127 2.194 26.607
09.00 12.305 2.320 28.548
10.00 12.358 2.364 29214
11.00 12.442 2.428 30.209
12.00 12.478 2.971 37.072
13.00 12.493 3.074 38.403
14.00 12.477 2.893 36.096
15.00 12.325 2.734 33.697
16.00 12.267 2.572 31.551
17.00 12.238 1.985 24.292
mag 12.322 2.491 30.735
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a1 WANIATIIA
139U (V) nIzud (A) MAIU (W)

07.00 12.057 1.641 19.785
08.00 12.163 2.086 25372
09.00 12.245 2.120 25.959
10.00 12.328 2.307 28.441
11.00 12.361 2.358 29.147
12.00 12.467 2.871 35.792
13.00 12.488 2.974 37.139
14.00 12.451 2.883 35.896
15.00 12.420 2.652 32.938
16.00 12.274 2.481 30.451
17.00 12.253 1.842 22.570
mae 12319 2.383 29.408
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UIAU (V) nIzud (A) AU (W)

07.00 12.042 1.438 17.316
08.00 12.128 1.808 21.927
09.00 12.237 1.962 24.009
10.00 12.315 2.156 26.551
11.00 12.373 2.279 28.198
12.00 12.452 2.593 32.288
13.00 12.490 3.007 37.557
14.00 12.467 2.658 33.137
15.00 12.426 2.447 30.406
16.00 12.265 2.218 27.204
17.00 12.241 1.783 21.826
mag 12.313 2214 27311

66



126

125
"~ 124
\..:: 123 \ ——nstAfaufinag15a 9@
aé 122 \ -l—m*imi'q'auﬁtanﬁﬂadm
E 121 N —h—misadauiinngdSadn
= —=Niflnsadauf

11.8

st nai(vdn)

7.00 8.00 9.0010.0011.0012.0013.0014.0015.0016.0017.00

A 1 o I s s Y ~ Y I
NNN 4.10 ﬂiTV‘ILLﬁﬂ\iﬂWLLi\‘lﬂuGIJfNLLPNIG]fﬁTﬁl“]fﬁﬁ“llﬂ!%‘])"lim"llnlﬂﬂmﬂi Tﬂﬂi‘]ﬂmﬂi“ﬁaﬁ

s 4 a a 7 1 4 {
IFAdUUIA 50 Wp iinlimsAnauae1iadnne 15, 30 1ag4s osrwag lilimsnaoun

3.5

3
~
g 15 L.
ot —— MskAaaung15aa6
E == nswaaauivag30aam
== 15
ﬂ.?, L == AstAE U NA945a-9a
« ——"hifinsweaauf

0.5

o nai(iln)

7.00 8.00 9.0010.0011.0012.0013.0014.0015.0016.0017.00

A ' s s ) A v s
2NN 4.11 ﬂﬁ'I‘V‘I!LﬁﬂQﬂWﬂiguﬁ"lﬁ’]\umﬁiqﬁa'ﬁlc}faﬁmm$%1§ﬂlm1!LUﬁlﬂﬂi Iﬂﬂi‘]ﬂmﬂi“ﬁa’lﬁ

J y a a 7 ] {
IFARULIA 30 Wp iolimsAanuni901Madnng 15, 30 uaz4s oeruaz lulimsmaoui

67



——nahauivnglsasan

= nwhauiinng3tasan

—&— nswfiauiivngd4sasa

10 4 ——"ifinmeadaun

3 :
o ———4 SR (uIAN)
7.00 8.00 9.00 10.0011.0012.0013.0014.0015.0016.0017.00

A IWH(w)

~ Vo w s s s v = Y %
NN 4.12 ﬂi"I1/‘ILlﬁﬂﬂﬂ1ﬂT(,"N\1TL!"]JﬂQL!PNI‘ﬂ)’a1§L%aﬂﬂlm$%15%LﬂJ1lL'}Jﬁm@5 Iﬂﬂiﬂﬂmﬁi%aﬁ

J 4 a a J ] {
IFaavuIa 50 Wp Lﬁf’]ﬁﬂﬁﬁﬂﬁﬁJﬂ’N@Tﬂﬁﬂﬂﬂﬂ 15, 30 Lag4s ﬂ\iﬁ%!ﬁgllﬂﬁﬂﬁmﬁﬂuﬁ
A qy ¢ ¢
4.3.6 ﬁ‘gﬂﬂﬂﬂ1§ﬂﬂﬁﬂﬂ!ﬂliﬂ‘lﬂmﬂicﬂﬁ1§!°liﬁﬁ"ll1rﬂﬂ 50 Wp

EA
MnramInaas i lyasisaduiia 50 Wp SUNaInuLaIe1indnousiall
a a d y ) :Jl o '
NTAANINAWDINAYNN 15, 30 Las45 DI Lﬁamfffagam 319N WTeuneunu wun

a a 7 1 @ 1 a a J
NIAAAINAIDINAYNNE) 15 ’ﬁ'lll'liﬂfl)']EJﬂizuﬁlmzLli\1ﬂ‘L!vlé)iJ'lﬂﬂ’ﬂﬂﬁG]ﬂﬁﬁJﬂ’J\iEﬂVIﬁEJ

k4
%

Y1 [ o w A A AN
NN 30 agNna 45 oem Taglamnszua, useau vazhas i lnemaelinfiine12.32 v

,2.49 A uag 30.74 W 8191

68



v
=

o_w Y (Y 3 d d 4
4.3.7 saaamsilSaufeundsnuildsuszinsiuwasamsiradiinisndeunnng

30 9971 NUVUTNUNIDLNUN

U

A = =1 o w ~ Yo 1 ~ 4 L= A A
MTNN 4.16 memﬁL‘]JﬁsJ‘umfmmawa'lmmwanmmﬂmmiwaaumsmaauwnﬂq

Y]

15 9371 NUVALNUAIDENUN

VAN midsnui 1dsu Taomas (W) Sadaai 185y
Tyarsisas WA (%)
(Wp) inaeuinN 15046 ﬁ@é'?ﬁ@gj YU
5 Wp 2.584 2.147 16.912
30 Wp 21.307 17.289 18.857
50 Wp 30.735 25.963 15.526

A = ~ o w AN Yo ' ~ 4 I A A
ATNWN 4.17 LLET@Nﬂﬁl‘]JiEJ‘]JL‘VIEJiJﬂ'la\‘1\‘1'I‘Ll‘VI]lﬂi‘]Ji$‘H’JNT]LLNQI%E]'I?L“MQ&?JﬂﬁLﬂﬁﬂu‘ﬂ‘ﬂﬂﬂ

[

30 9971 AUVUSNUHIOIADN

VAL afdenui 185 Taomas (W) Sdanuilasy
Tasiad iy (%)
(Wp) InAOUTNA3003A1 ﬁﬂﬁymgj U
5 Wp 2.388 2.147 10.092
30 Wp 19.449 17.289 11.105
50 Wp 29.408 25.963 11.714

69




A = =1 o w ~ Yo 1 ~ 4 L= A A
AT NN 4.18 L!ﬁﬂ\‘lﬂﬁ!fﬂﬁﬂ‘um‘c’J‘lJﬂ1a\‘l\‘]"Iu°Vlllﬂi‘iﬁ&ﬁ’JN‘I/ILLNQI%a"IiL“]maNﬂTi!,ﬂa’f)u‘VI“I/!ﬂG]

45 93FN NUVULTNUNIDEY

Y]

A
un

mmasnun lasulasmaes (W)

VUIAUA
Tansisad i %)
(Wp) iAoUANNA4509eM ﬁﬂé'?aag’i YU
5 Wp 2.300 2.147 6.652
30 Wp 17.852 17.289 3.154
50 Wp 27.311 25.963 4.935

70




=
UnNn s

Y
ﬁéﬂﬂﬁ!!ﬁ%%@!ﬁﬂ@!!%%

5.1 agUwanisddg

aw A Aa A [ a a ) ] a J
NuIdeMIl sEanEamuresusaduaseniad laensanaud e a19e1niad
A aa % a a J ) o
waIneavelsznonlidregensraeuazanaIua9019ad gt ININAdoUNTRIIU
=& ~ 9 1 a Aa d o Y 4 4 ]
Fana lAnINNATo UNLIINITAAAIUALINAIN 15 03 3z 1R Teasivadainisnsy
@ U a a 4 4 o
W 14N 11MsAA A9 INAINNY 30 HazNng 45 93a1 e imsnlSeuiiiey
o w 1 a a J [ a qgj 4 4 1KY {
Aaa liihszniamsaaniuaaseriadnng 15 eer numMsaaaw lsmssaauuuegiui
v P4
WU ursva 5 wp  Iwasnu Iiduiisaui6.91 %  uwsvuia 30 wp Irinasanulaih

A dzl Y o A d?
LAY 18.86 % tazunyuia 50 Wp Iawasau Induiaiu 15.53 %

5.2 YalaUINUY

A a A da 9 dgl YA A Aa Aa Jd ]
IAT09AANINANINATNES 19 UHeenLUL MR uNAAAINA e INASIT] 19
@\‘lﬂ"llliglj3 YOI HAU 15 04A1 LAZHINTNATOVNITN NN NITOONLUVDIIMHUATIN

pervinnunu llendwadenamsnadoutagnaaglin la

Y 4‘ o Aw 33 1
53 magaueummemsm’mﬂmeﬂ'd‘lﬂ

a J

1nNsITenu I lumsaanuaIeiadegaaoanadIin 1Hg UM Ve ANIYAT

G

9
v 0

a  Jda a A o [ o Y o Aw =2
ueeeindiiangy Uszaninmsaulumssundsnvezdiadda maiiteasiaeliasfnm

a 4 A J A o a A Yo v
LL‘L!'J‘VINﬂ1ia@]QmﬂQll"ll@QLLNQL%ﬁﬁLLﬁQ@WW@]SLﬁ@SﬂH’l‘]JiZ’ﬁ“VI‘ﬁﬂWWﬂWillﬂi‘UWﬁ\‘N'lu

71



Udnenaansunu
SRIPATUM UNIVERSITY



UIFUIYNIN

[~ [ < an o @ { @
NWEINWT  INADIRUING  UASIWNTYNT ATANNT. 2548, ﬂTi!‘lJ?ﬂULﬁﬂUWﬁQQWHﬁqﬁiﬂﬂ!LWQiU
@ a y a @ o ] a J
Wﬁ\?\ﬂuuﬁi@TﬂﬁEljﬂﬂi%&ﬂ?@\?ﬂﬂﬂﬂNﬂﬁ“ﬂN"U@\‘ll!NQLLU‘UGITJﬂUﬁnl‘ﬂuﬁﬂﬂﬂﬂWﬂ@]ﬂLm%
Y a | a du A
ma%umwm%’u%’ummum.” Tﬂﬁﬂﬁ1u')ﬂ')ﬂiﬁu!ﬂgﬂﬂﬂﬁ IAINFINMAATUUNA
a ) ¢ a4 oA v
HNMINYIANHAIFIaANT. 1n 12, 4N 1 : iU 11-16.
mapiand ioones uazamg. 2548, “ MIAVANTANNVOIMITUNAIN U0 INAT Ao
) 1 a [ a d a
53‘1_!@'ILLT?‘IN@YN@TVWIfTLLaZﬂTﬁﬂiﬁﬂﬁﬂﬂﬂ'lﬂlsfl}llLLﬁQ@Tﬂﬂ‘c’J.” f’lTﬁ‘lJ‘i%‘lgN’J‘lﬂﬂTi!ﬂgi’)elll'lﬂ
a A U = oA A v
Uﬁﬁﬂiiutﬂﬁﬂﬁﬂﬂﬂiglﬂﬁl’lﬂﬂ 3N 19. in 19, 14N 1 : 11U 56-61.

a A 4 ) ] a a
BUW aN’N LAasAME. 2548. “izummmumﬁ’m‘vmETﬁjaﬂaﬂﬂimmsafﬂﬁ]mmmumNm‘ﬂmﬁm

Q

v
S A 1 =

AvN0a.” nmJ5m;m?ﬁmmim%ﬁlhﬂwﬁ'&amuﬁaﬂixma"lﬂm%aﬁ 1307 1, @uN 1
- 1111 101-103.

A. Konar, M Phil and A.K. Mandal. 1991. “Microprocessor base automatic sun tracker.” IEE
Proceedings-A. 117 1, 1auf 1 : wif1 138-141,

B. Koyunc and K.Balasubramanian.1991.“ Microprocessor Controlled Automatic Sun Tracker.”
IEEE Photovoltaic Specialists Conference 23 ", ?Jﬁ 23, mIJJ‘ﬁ 1: %11 913-917.

Jame W. Stewart and Chao-Ying Wang.2001. “CPLD Foundation Design and Simulation
Software.” Prentice-HallﬁJ‘ﬁ' 23, l,a'll‘ﬁ l: NN 913-917.

P.Roth , A. Georgiev and H. Boudinov.2004. “Design and construction of a system for sun-
tracking.” Renewable Energy.ﬂﬁ 2, m'uﬁ 6 1111 393-402.

Soteris A. Kalogirou.1996. “Design and Construction of A One-Axis Sun-Tracking.” Solar Energy.

29 3, 100 1 : ¥ 465-469.

73



Udnenaansunu
SRIPATUM UNIVERSITY



Udnenaansunu
SRIPATUM UNIVERSITY



ﬂ'l‘l"lLLﬁﬂQﬁﬁ@]i’Jﬂ%ﬂJ!LﬁﬂﬂWﬁﬁg

¢
ﬂWWLLﬁ'ﬂ\‘]’N%i"U’t‘Nuliliﬂiﬂﬂui‘ﬂimﬁﬂi

76



@ J
DNUAPIYAINITUUNBINDT

:n1wuaﬂwmwwﬁmmﬂmﬁ

77



MNLEAI1ATIES 19U UAT 0IAAATNAIID N ATDSS

MNLAAUATDIAANIUAIIDINAD

78



n1wuamﬂﬁmaaﬁﬂﬁmiﬁuuazﬂizu,ammuwﬂmaﬁmaﬁﬂmmsow Nanzillviaa

79



v o J 4 §
ﬂ']WL!ﬁ@Nﬂ'ﬁﬂﬂﬁ@\ﬂﬂﬂ1&L'i\‘lﬂl!Llagﬂigllﬁﬂlﬂ\ilmﬁi“ﬁa'ﬁL“lfaﬁ‘llu"IGISOW Nannei lvaa

80



Udnenaansunu
SRIPATUM UNIVERSITY



Data sheet IRFP460

I
FAIRCHILD

]
SEMICONDUCTOR®

Data Sheet

20A, 500V, 0.270 Ohm, N-Channel
Power MOSFET

This N-Channel enhancement mode silicon gate power field
effect transistor is an advanced power MOSFET designed,
tested, and guaranteed to withstand a specified level of
energy in the breakdown avalanche mode of operation. All of
these power MOSFETs are designed for applications such
as switching regulators, switching convertors, motor drivers,
relay drivers, and drivers for high power bipolar switching
transistors requiring high speed and low gate drive power.
These types can be operated directly from integrated
circuits.

Formerly developmental type TA17465.

Ordering Information

PART NUMBER PACKAGE BRAND

IRFP460 TO-247 IRFP460

NOTE: When ordering, use the entire part number.

IRFP460

January 2002

Features

* 20A, 500V

* Ips(on) = 0.270Q

* Single Pulse Avalanche Energy Rated
* SOA is Power Dissipation Limited

* Nanosecond Switching Speeds

Linear Transfer Characteristics

* High Input Impedance

.

Related Literature

- TB334 “Guidelines for Soldering Surface Mount
Components to PC Boards”

Symbol

Packaging

JEDEC STYLE TO-247

SOURCE
DRAIN
GATE

©2002 Fairchild Semiconductor Corporation
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IRFP460

Absolute Maximum Ratings T¢ = 25°C, Unless Otherwise Specified

IRFP460 UNITS
Drain to Source Voltage (Note 1) ... ... ... i e Vps 500 \s
Drain to Gate Voltage (Rgg =20kQ)(Note 1) . ...t e Vbar 500 A
Continuous Drain CUITENt .. .. ... i i e i i e Ip 20 A
T = 1000 i e e e Ip 12 A
Pulsed Drain Current (Note 3) . . ... o e e Ibm 80 A
Gateto Source Voltage .. ... ... .. i Vas +20 v
Maximum Power Dissipation . . ...... ... oo Pp 250 W
Linear Derating FaclOr .. ... .. ...t vttt ettt et e e e e e e e 2.0 wre
Single Pulse Avalanche Energy Rating (Note 4). . ... ... i e Eas 960 mJ
Operating and Storage Temperature . .. ... .ot i e e s Ty, Tsta -55 to 150 °c
Maximum Temperature for Soldering
Leads at 0.063in (1.6mm) from Casefor 10s. .. .. ... . .. o i .. T 300 °c
Package Body for 10s, See Techbrief334 . . ... ... ... ... . Tokg 260 °c

CAUTION: Siresses above those listed in “Absolute Maximum Ratings” may cause permanent damage fo the device. This is a siress only rating and operation of the
device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:
1. Ty=25°C 1o T, =125°C.

Electrical Specifications T¢ =25°C, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS MIN TYP | MAX | UNITS
Drain to Source Breakdown Voltage BVpgs |Ip=250pA, Vgg = 0V (Figure 10) 500 - - \
Gate Threshold Voltage VasH) |Vas = Vps: Ip = 2500A 2 - 4 A
Zero Gate Voltage Drain Current Ipss Vps = Rated BVpgsg, Vgg = 0V - - 25 A
Vps = 0.8 x Rated BVpgs, Vag = 0V, Ty = 125°C - - 250 pA
On-State Drain Current (Note 2) Ipjon) | VDs > Ipon) X 'oson)Max, Vas = 10V 20 - - A
Gate to Source Leakage Current lgss Vasg = £20V - - +100 nA
Drain to Source On Resistance (Note 2) 'psioN) |lp=11A, Vgs = 10V (Figures 8, 9) - 024 | 027 Q
Forward Transconductance (Note 2) Jfs Vps 2 50V, Ipg > 11A (Figure 12) 13 19 - S
Turn-On Delay Time 'd(ON) Vpp =250V, Ip = 21A, Rgg = 4.3Q, Rp = 12Q, - 23 35 ns
Rise Time T Vgg=10VMOSFET Swilching Times are Essentially = 81 120 ns
Independent of Operating Temperature
Turn-Off Delay Time td(OFF) - 85 130 ns
Fall Time tg - 65 98 ns
Total Gate Charge Qg(TOT) Vgs = 10V, Ip = 21A, Vpg = 0.8 x Rated BVDSS, - 120 190 nC
(Gate to Source + Gate-Drain) lg(ReF) = 1.5mA (Figure 14). Gate Charge is
Gate to Source Charge Qge Essentially Independent of OperatingTemperature N 18 N nC
Gate to Drain "Miller” Charge Qgd - 62 - nC
Input Capacitance Ciss Vps =25V, Vgg = 0V, f = 1MHz (Figure 10) - 4100 - pF
Qutput Capacitance Coss - 480 - pF
Reverse Transfer Capacitance CRpss - 84 - pF
Intemal Drain Inductance Lp Measured from the Drain | Modified MOSFET - 5.0 - nH
Lead, 6mm (0.25in) from [ Symbol Showing the
Package to Center of Die | Internal Device
Intemal Source Inductance Ls Measured from the Source | Inductances D - 13 - nH
Lead, 6mm (0.25in) from
Header to Source Bonding
Pad
Thermal Resistance Junction to Case ReJc - - 0.50 | °cw
Thermal Resistance Junction to Ambient ReJa Free Air Operation - - 30 °C/W
22002 Fairchild Semiconductor Corporation IRFP460 Rev. B
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IRFP460

Source to Drain Diode Specifications

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
Continuous Source to Drain Current Isp Modified MOSFET D - - 20 A
- Symbol Showing the
Pulse S to Drain C t | - - 80 A
ulse Source to Drain Curren SDM Integral Reverse P-N
(Note 3) " o
Junction Rectifier
G
S
Source to Drain Diode Voltage (Note 2) Vsp Ty =25°C, Isp = 21A, Vgs = OV (Figure 13) - - 1.8 \
Reverse Recovery Time trr Ty =25°C, Igp = 21A, digp/dt = 100A/us 280 580 1200 ns
Reverse Recovery Charge Qgrpr Ty =25°C, Igp = 21A, digp/dt = 100A/us 3.8 8.1 18 ucC

NOTES:

2. Pulse test: pulse width < 300ps, duty cycle < 2%.

3. Repetitive rating: pulse width limited by Max junction temperature. See Transient Thermal Impedance curve (Figure 3).
4, Vpp = 50V, starting T = 25°C, L = 4.3mH, Rgg = 250, Peak |ag = 20A.

Typical Performance Curves Unless Otherwise Specified

12 20
'
Y 10 - \
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g g \
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= '
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Typical Performance CUrves Uniess Otherwise Specified (Continued)
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Typical Performance CUrves unless Otherwise Specified (Continued)
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Test Circuits and Waveforms
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is
not intended to be an exhaustive list of all such trademarks.

ACEx™ FAST @ OPTOLCGIC™ SMART START™ VCX™
Bottomless™ FASTr™ OPTOPLANAR™ STAR*POWER™
CoolFET™ FRFET™ PACMAN™ Stealth™
CROSSVOLT™ GlobalOptoisolator™ PQOP™ SuperSOT™-3
DenseTrench™ GTOo™ Power247™ SuperSOT™-6
DOME™ HiSeC™ PowerTrench® SuperSOT™-8
EcoSPARK™ ISOPLANAR™ QFET™ SyncFET™
E2CMOS™ LitleFET™ Qs™ TinyLogic™
EnSigna™ MicroFET™ QT Optoelectronics™  TruTranslation™
FACT™ MicroPak ™ Quiet Series™ UHC™ )

FACT Quiet Series™ MICROWIRE™ SILENT SWITCHER®  UltraFET®
STAR'POWER is used under license

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTICE TOANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT
RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPFORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.
As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, or (c) whose
failure to perform when properly used in accordance
with instructions for use provided in the labeling, can be
reasonably expected to result in significant injury to the
user.

PRODUCT STATUS DEFINITIONS

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

Definition of Terms

Datasheet Identification Product Status Definition

Formative or
In Design

Advance Information This datasheet contains the design specifications for
product development. Specifications may change in

any manner without notice.

Preliminary First Production This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve

design.

No Identification Needed Full Production This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at

any time without notice in order to improve design.

Obsolete Not In Production This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.

The datasheet is printed for reference information only.
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872

SG2525A
SG3525A

REGULATING PULSE WIDTH MODULATORS

8 TO 35V OPERATION

5.1V REFERENCE TRIMMED TO £1 %

100 Hz TO 500 KHz OSCILLATOR RANGE
SEPARATE OSCILLATOR SYNC TERMINAL
ADJUSTABLE DEADTIME CONTROL
INTERNAL SOFT-START

PULSE-BY-PULSE SHUTDOWN

INPUT UNDERVOLTAGE LOCKOUT WITH
HYSTERESIS

LATCHING PWM TO PREVENT MULTIPLE
PULSES

= DUAL SOURCE/SINK OUTPUT DRIVERS

DESCRIPTION

The SG3525A series of pulse width modulator inte-
grated circuits are designed to offer improved per-
formance and lowered external parts count when
used in designing all types of switching power sup-
plies. The on-chip + 5.1 V reference is trimmed to +
1 % and the input common-mode range of the error
amplifier includes the reference voltage eliminating
external resistors. A sync input to the oscillator al-
lows multiple units to be slaved or a single unit to be
synchronized to an external system clock. A single
resistor between the Ctand the discharge terminals
provide a wide range of dead time ad-  justment.
These devices also feature built-in soft-start circuitry
with only an external timing capacitor required. A
shutdown terminal controls both the soft-start circu-
ity and the output stages, providing instantaneous

turn off through the PWM latch with pulsed shut-
down, as well as soft-start recycle with longer shut-
down commands. These functions are also control-
led by an undervoltage lockout which keeps the out-
puts off and the soft-start capacitor discharged for
sub-normal input voltages. This lockout circuitry in-
cludes approximately 500 mV of hysteresis for jitter-
free operation. Another feature of these PWM cir-
cuits is a latch following the comparator. Once a
PWM pulses has been terminated for any reason,
the outputs will remain off for the duration of the pe-
riod. The latch is reset with each clock pulse. The
output stages are totem-pole designs capable of
sourcing or sinking in excess of 200 mA. The
SG3525A output stage features NOR logic, giving a
LOW output for an OFF state.

PIN CONNECTIONS AND ORDERING NUMBERS (top view)

N

5-6414

iwvoneut [l 15 ] VREF
niweut [z 5 Wy
SYNC B " wf] oureur B
: Type Plastic DIP S016
osc.ourpur [J4 1) Ve
SG2525A SG2525AN SG2525AP
¢ Is 12f]  cRouno
SG3525A SG3525AN SG3525AP
Ry [ 6 nf] output A
piscHarce [|7 10]] sHuTDOWN
SOFT - sTART |8 off COMR
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SG2525A-SG3525A

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vi Supply Voltage 40 \'
Ve Collector Supply Voltage 40 \'
losc Oscillator Charging Current 5 mA
lo Output Current, Source or Sink 500 mA
Iz Reference Output Current 50 mA
I Current through Ct Terminal 5 mA
Logic Inputs -03to+55 \Y
Analog Inputs -03toV Vv
Ptot Total Power Dissipation at Tamp = 70 °C 1000 mW
T, Junction Temperature Range — 55 to 150 °C
Tatg Storage Temperature Range - 65 to 150 °C
Top Operating Ambient Temperature : SG2525A - 25t0 85 °C
SG3525A 0to 70 °C
THERMAL DATA
Symbol Parameter 5016 DIP16 Unit
Rih j-pins Thermal Resistance Junction-pins Max 50 “CIW
Rin amp Thermal Resistance Junction-ambient Max 80 °C/W
Rin jamina_| Thermal Resistance Junction-alumina (*) Max 50 °CIW

" Thermalresistance junction-alumina with the device soldered on the middle of an alumina supporting substrate measuring 15 20 mm . 0.65 mm

thickness with infinite heatsink.

BLOCK DIAGRAM
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SG2525A-SG3525A

ELECTRICAL CHARACTERISTICS
(V#i1=20V, and over operating temperature, unless otherwise specified)

Symbol Parameter Test Conditions SG2525A SG3525A Unit
Min. |Typ. I Max. | Min. | Typ. I Max.
REFERENCE SECTION
VRrEr Output Voltage T;=25°C 505 51 | 5.15 5 5.1 5.2 \
AVgrer | Line Regulation Vi=8to 35V 10 20 10 20 mV
AVger | Load Regulation I =0 to 20 mA 20 50 20 50 mV
AVRee/AT™ | Temp. Stability Over Operating Range 20 50 20 50 mV
* Total Output Variation | Line, Load and 5 52 | 495 5.25 %
Temperature
Short Circuit Current Veer = 0T,=25°C 30 100 80 100 mA
* Output Noise Voltage 10 Hz <f < 10 kHz, 40 200 40 200 | uVrms
Ty=25°C
AVezer* | Long Term Stability T; =125 °C, 1000 hrs 20 50 20 50 my
OSCILLATOR SECTION * *
e Initial Accuracy Tj=25°C +2 | £6 +2 | +6 %
e Voltage Stability Vi=8t035V +03] +1 1 +2 %
AFAT* | Temperature Stability QOver Operating Range 3t 3] +6 D +6 %
frm Minimum Frequency Ry =200 KQ Cr=0.1uF 120 120 Hz
fraax Maximum Frequency Ry =2 KQ Cr =470 pF 400 400 KHz
Current Mirror It = 2 MA 1.7 2 2.2 1.7 2 2.2 mA
e Clock Amplitude 3 53 3 3.5 \
e Clock Width T =25°C 03 | 05 1 03 ] 05 1 15
Sync Threshold 1.2 2 2.8 1.2 2 28 vV
Sync Input Current Sync Voltage = 3.5V 1 2.5 2.5 mA
ERROR AMPLIFIER SECTION (V¢y = 5.1 V)
Vos Input Offset Voltage 0.5 5 2 10 mV
b Input Bias Current 1 10 10 LA
los Input Offset Current 1 1 LA
DC Open Loop Gain R =10 MQ 60 {5 60 75 dB
* Gain Bandwidth Gy=0dB T;=25°C 1 2 1 2 MHz
Product
R | DC Transconduct. IVKQ<RL =21 MQ 1.1 1.5 1.1 1.5 ms
T,=25°C
Output Low Level 0.2 0.5 0.2 0.5 \
Output High Level 3.8 5.6 3.8 5.6 vV
CMR Comm. Mode Reject. Vem=151t052V 60 75 60 75 dB
PSR Supply Voltage Vi=81035V 50 60 50 60 dB
Rejection
‘y_l N2
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SG2525A-SG3525A

ELECTRICAL CHARACTERISTICS (continued)

SG2525A

SG3525A

Symbol Parameter Test Conditions Unit
Min. | Typ. I Max. | Min. | Typ. I Max.
PWM COMPARATOR
Minimum Duty-cycle 0 0 %
. Maximum Duty-cycle 45 49 45 49 %
. Input Threshold Zero Duty-cycle 0.7 0.9 0.7 0.9 \Y
Maximum Duty-cycle 3.3 3.6 3.3 3.6 vV
* Input Bias Current 0.05 1 0.05 1 uA
SHUTDOWN SECTION
Soft Start Current Vsp=0V,Vss=0V 25 50 80 25 50 80 pA
Soft Start Low Level Vsp=25V 0.4 0.7 0.4 0.7 vV
Shutdown Threshold To outputs, Vsg =51V | 0.6 0.8 1 0.6 0.8 1 v
Tj=25°C
Shutdown Input Current | Vgp = 2.5 V 0.4 1 0.4 1 mA
* Shutdown Delay Vsp=25VTj=25°C 0.2 0.5 0.2 0.5 us
OUTPUT DRIVERS (each output) (Ve = 20 V)
Output Low Level lsink = 20 mA 0.2 0.4 0.2 0.4 \i
lsink = 100 mA 1 2 1 2 vV
Output High Level lsource = 20 MA 18 19 18 19 vV
lsource = 100 mA 17 18 17 18 vV
Under-Voltage Lockout | Veomp and Vss = High 6 7 8 6 7 8 \i
lc Collector Leakage V=35V 200 200 A
t* Rise Time C.=1nF, Tj=25°C 100 | 600 100 | 600 ns
t* Fall Time C =1nF, Tj=25°C 50 300 50 300 ns
TOTAL STANDBY CURRENT
. |'supply Current Vi=35V [ 14 ] 20| J1a]20] ma

" These parameters, although guaranteed over the recommended operating conditions, are not 100 % tested in production.
® Tested at fose = 40 KHz (R = 3.6 KQ, C1 = 10nF, Ro = 0 Q). Approximate oscillator frequency is defined by :

f=

- 1

CT(0.7Rr+3Rp)

m DC transconductance (gm) relates to DC open-loop voltage gain (Gy) according to the following equation : Gy =
from pin 9 to ground. The minimum gm specification is used to calculate minimum Gv when the error amplifier output is loaded.

412

g RLwhere RLis the resistance

4
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TEST CIRCUIT
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SG2525A-SG3525A

RECOMMENDED OPERATING CONDITIONS ()

Parameter Value
Input Voltage (Vj) 8to35V
Collector Supply Voltage (Vc) 4.5t035V
Sink/Source Load Current (steady state) 0 to 100 mA
Sink/Source Load Current (peak) 0 to 400 mA
Reference Load Current 0 to 20 mA

Oscillator Frequency Range

1

00 Hz to 400 KHz

Oscillator Timing Resistor

2 KQ) to 150 KQ

Oscillator Timing Capacitor

0.001 pF to 0.1 puF

Dead Time Resistor Range

0 to 500 Q

(+) Range over which the device is functional and parameter limits are guaranteed

Figure 1 : Oscillator Charge Time vs. Rt
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SG2525A-SG3525A

Figure 5 : Error Amplifier.
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PRINCIPLES OF OPERATION

SHUTDOWN OPTIONS (see Block Diagram)

Since both the compensation and soft-start termi-
nals (Pins 9 and 8) have current source pull-ups,
either can readily accept a pull-down signal which
only has to sink a maximum of 100 pA to turn off the
outputs. This is subject to the added requirement of
discharging whatever external capacitance may be
attached to these pins.

An alternate approach is the use ofthe shutdown cir-
cuitry of Pin 10 which has been improved to en-
hance the available shutdown options. Activating
this circuit by applying a positive signal on Pin 10
performs two functions : the PWM latch is immedi-

4

ately set providing the fastest turn-off signal to the
outputs ; and a 150 pA current sink begins to dis-
charge the external soft-start capacitor. If the shut-
down command is short, the PWM signal is termi-
nated without significant discharge of the soft-start
capacitor, thus, allowing, for example, a convenient
implementation of pulse-by-pulse current limiting.
Holding Pin 10 high for a longer duration, however,
will ultimately discharge this external capacitor, re-
cycling slow turn-on upon release.

Pin 10 should not be left floating as noise pickup
could conceivably interrupt normal operation.

712
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5G2525A-SG3525A

Figure 6 : Oscillator Schematic.
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S$G2525A-SG3525A

Figure 8. Figure 9.
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For single-ended supplies, the driver outputs are
grounded. The V¢ terminal is switched to ground by
the totem-pole source transistors on alternate oscil-
lator cycles.

In conventional push-pull bipolar designs, forward
base drive is controlled by Ry - Ra. Rapid turn-off
times for the power devices are achieved with
speed-up capacitors C and Cs.

Figure 10. Figure 11.
+Vg
[l S—
| N O-
m[?
3 Qi ==c1
Ve 13 T
A T +Ve 1" R1
o | 1z
. Y Y g
Q2
14 —{]
14
Bl ano 22 T

02

5-6348

—2

5=6347

The low source impedance of the output drivers pro-
vides rapid charging of Power Mos input capaci-
tance while minimizing external components.

&7

Low power transformers can be driven directly.
Automatic reset occurs during dead time, when both
ends of the primary winding are switched to ground.

912
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SG2525A-SG3525A

DIM. mm inch OUTLINE AND

MIN. | TYP. | MAX. | MIN. | TYP. | MAX. MECHANICAL DATA
al | 051 0.020
B |o77 165 | 0.030 0.065
b 05 0.020
b1 0.25 0.010
D 20 0.787
E 8.5 0.335
e 254 0.100
e3 17.78 0.700
F 7.1 0.280
\ 5.1 0.201
L 33 0.130

DIP16
z 1.27 0.050
.~ —
- bi
z :‘P = |.°_ E
T e3 | |
D
L ririri1 i3 rM ri
% 9
w
1 8
I Y N B N [ By N N A I

10/12
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SG2525A-8G3525A

DIM. mm inch
MIN. | TYP. | MAX. [ MIN. | TYP. | MAX.
A 1.75 0.069
al 0.1 0.25 | 0.004 0.009
a2 1.6 0.063
b 0.35 0.46 | 0.014 0.018
b1 0.19 0.25 | 0.007 0.010
(o} 0.5 0.020
ci 45° (typ.)
D) | 9.8 10 | 0.386 0.394
E 5.8 6.2 | 0.228 0.244
e 1.27 0.050
e3 8.89 0.350
F(1) | 3.8 4 0.150 0.157
G 4.6 53 | 0.181 0.209
L 0.4 1.27 | 0.016 0.050
M 0.62 0.024
S 8°(max.)

OUTLINE AND
MECHANICAL DATA

S0O16 Narrow

(1) D and F do not include mold flash or protrusions. Mold flash or potrusions shall not exceed 0.15mm (.006inch).
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SG2525A-SG3525A

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the conse-
quences of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. Na
license is granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specification mentioned in this
publication are subject to change without notice. This publication supersedes and replaces all information previously supplied. STMi-
croelectronics products are not authorized for use as critical components in life support devices or systems without express written
approval of STMicroelectronics
The ST logo is a registered trademark of STMicroelectronics
© 2000 STMicroelectronics — Printed in Italy — All Rights Reserved
STMicroelectronics GROUF OF COMPANIES
Australia - Brazil - China - Finland - France - Germany - Hong Kong - India - Italy - Japan - Malaysia - Malta - Morocco -
Singapore - Spain - Sweden - Switzerland - United Kingdom - U .S A
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Data sheet Flyback Transformer 6174V-6006E LG (MC-019A)

AYUDA AL
SERVICIO

HR 7906

+ Wee

80 vpp f |
25 W
pe [ < FOCUS
[ ]
< G2
8 11
125 vpplJ
11
195 UppU i & .
3w e b
LI
350 UppU 2w *5
®
1. 10
INSTRLIM MAT |+ | COLY LA|L1L72) L3 TVYPE

sTvpsT.01 | 21.4|3 | 1 |8 |11 4 90

101



A

¥o

U =) g a

Ju ou Uipa
da

a|uning

4 e o
amunegilagiiu

o | U
duuifagiiu

A o o
ﬁ’ﬂ1‘ir!‘Vl‘VlN1uﬂi]§‘]JN

W =
sz ¥amsanm

N.F. 2541

N.F. 2546

PUFTUANT WINUIAUANA
JUN 15 We1eu 2518
I IADWIWIUNYS
Tuun 77/1 0.10959 @.a1uvi00
o.fuauaIUNeY 2.9 Uiy 64140
0' o =) =

11395z maIsIengsu i

a a a o
MadxMans sy i amzgdmnisumans

a % =)
UMINNaeATUNY

B.Eng (Electrical Engineering)
2a.0.(aranssu Tih) umanerdessalnu
M.Eng (Energy Engineering)

IR AAINTTUNAIY) UH1INB I8 1113

102



