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Abstract.
This project is an emperical analysis of the operational system of SMPS250 switching
) power supply. A switching power supply is another means for supplying power. It is higher in
performance and works with higher frequencies which enable the devices such as the fransformer,
choke, and the capacitor to be smaller and lighter. The content of this project consists of the
theories and emperical analysis of the operational system of the SMPS250 switching power
supply, which is divided into 4 major sections: the rectifier and input filter sector, the rectifier and
output filter sector, high frequency inverter sector, and the control circuit sector, for the purpose
of a better understanding in the further study of this power supply.
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S101BINBaY SAINSOd [BUILIS

(TO-39) B0-8 Plasth; (M) {T0-82)
Metal Can Package (H) {Narrow Body) Maatic Package (Z)
~TOTPUT 7
0 Wipgar =] Vi
WIT - Aty Gha—q2 Thoxp
a—13 ] gel)
W14 [y T
TLAHAME-2
WM A1 TUAMS A2 Botiom View
Bottam View Top View Order Number
Crges fiumber LM7BLOSACH, Order Numrber LM7SLOGACH, LM7ELOSACZ, LM7BLOBACZ,
LM7BLI2ACH ar LIA78L1BACH L M7AL12ACH or LM78L1GACH LMTELIZACT, | MTHLASAGE,
Zep NS Package Humbsr HO3A See NS Package Rumbsar IA0BA LM7ELEZACE e LMTSLBZACZ

See NS Package Number 2034
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LM78EL XXAC Electrical Characteristics
LEzrte in s landard fypetace am 104 Ty — Z5°C bold typetace applies over the FC 10 4+ 125C tempacatare range. Limbk oe
guaranteed Ty produckin lesiing of correllion lechniues using slandard Stalieteal Qually Conled (SQC) mehode. Untess
othervesn spacified: lp = 40 A, G — 0.3 pF, Cp = 0.1 pF. (Conlinied)

- LEM7BL12AC uneesotharmise spasitiad, vy —19Y - =

f Eymbol PRFAMETET Condiipha L) TYp Wax T
Vo Cupul VoRaga 115 12 125
148Y = Vpy < 27W
1mA % g < 20 mA 11.4 12.8 v
Y [ A O I ol e
[ T I T ;N':;;)b = AT 114 1T _TI_!_._G_- ) I
L _ _ | —AVy | lmeReguaton 0 | A8 S Wyt 27 _ W 180
D R __IwngfézN R 110 ™y o
AV Load Reguaion WA Z g = 100 mA L) 1O
1mA £ g« A mA 10 50
la s oant Curmii 3 5
Aly Quiea pen't Cuseeal Change 16V 5 WV % 279 1 mA
1mA = iy = 40 mA 0.1
Vi Ouipit Noiw Voltage: anp e
2| gl o | | -
¥ te Peak Oulpul Curvent 140 MmA
_a:l;:_ Aigrags Qupui Veage Tempeo I~ SmA 40 HVC
Wiy Werinnim Vaue of |l Voliage @i 145 v
(M) Hagquived {6 Maintiin Line Ragituion
I _
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2. eRzdEaioyavedled TL4YY

. — TL4g4
‘ _ PULSE-WIDTH-MODUL ATION CONTROL CIRCUITS

ELVELT 301 — JAMUARTY 13963 - REVIEED MAY 2007
e

Reference Supply Yith 5% Tolerance

® Circuit Architecture Allows Easy
Synchronization

description

The TL464 mcorporates Al the funclions required in the construction of aputse-witth-modulation (PWh ) control
dreuiton a smgle chip. Designed primardy for power-supply control, this device offers the flaxibiity to Lalor the
power-supgply control circuitry bo a specifie application.

Rl The TL484 contains two ercr amplifiers, an on-chip adjustable osclalor, 3 dead-time comrel {DTC}
comparalor, 3 pulse-stesring control flip-flop, a 5-V, 5% -precision regulator, and cutput-control eircuits.

The erree amplifiers exhibit a common-mede vollage rangs from —0.3 V 1o Vign — 2 V. The dead-tme control
comparalor has afixed offsel that provides approximately 5% dead time_ The on-chip oscillator can be bypassed
by terminating RT to the reference owiput and providing a sawlooth input to CT, or it can diive the common
greits in synehronous mtipleral power suppies.

The uncommitted output ransistors provide either common-emitter or emitter-follower outpot capability. The
TL494 provides for push-pul or singeended owtpl operation, which can be seledted through the
output-conbrol function. The archieclune of thés device prohibits the possibity of either cuiputbeing pulsed twice
during push-pull operation.

The TLAD4C is characterized for operation from 0°C to 70°C. The TL4041 is characterized for operation from

—40C w B5°C,
AVAILABLE OP HIOHS
PACRAGED DEYICES
suaLL | PLaaTIC SMALL JHRIin=F]] THIN SRABMK
Ta OUTLEME DIF OUTLINE SMALL AALL
o1 I o OUTLME OUTLME
{pa) )
D'Ca70C | TANGD | TLAMCH | TLAMONS | TLABICOB | TLARCFA
AUCIDESC | TLABAD | TLAMIN —~ = -

The D, 08, N3, ant PW paCkages art 3akiabie 13p2d 2nd ree e, A0 the suTX R In device ype (e.g.,
TLa24COR).

& Complete PWM Power-Control Cireuitry 0, DB, §, N3, OR PW PACKAGE
& Uncommitted Outputs for 200-mA Sink or {TOP SIEW]
- e . B BourceCyment e e,
- N e imm oo — § i Quiput Control Selects Single-Endedor— — - - ..—— — .. —— =] z— 1 [} ot=——— - —_—
Push-Full Operation FEEDBACK[]d»  u[IREF
#  Internat Circuitry Prohibits Double Pulse at DTC[]2 13[] OUTPUT CTRL
- - - T _— EltherDut;iut — G'I:[E ';]icc
B "®  Variable Dead Time Provides Control Over RT[|s nflea
Jolal Range GNDI] 7 e
® Intesnal Regulator Provides a Stable 5.V ciffs  sflen

Fleaia pe aware that an mportant nofice concamng Byelabilky, sRndard wamanty, and use v crkical applcalione of
.A A Teras zbruments seefconducher products and csoatmers therzio appears ot B and of this dads sheet,

o mir L wpmalfiealicom puer s ol Pt

— P — T TS o s k s s b — TGP0 2002, Tekik INGIME Iapdiates
'E’ TEx.n.s

mmlgﬁ-m-nuﬂ,hin

INSTRUMENTS

PCET CRTICE BOX B3] P CALLAL, TERAS 25002
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]

abselute maximum ratings over operating free-air temperalure rangs (unless otherwise noted)t
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) Supply voltage, Vegisee Note 1) .. ... .o i . 4y
7 €T NPt ¥ VI i iiiiiimiiiiiiiiiot - Yoo FU3V
CoBeclor output voltage, Vo ..o oovaenaacannns, ettt e iaa e "y

Collectoroudput curmment, Lo ... Lo i 250 mA

Package thermal impedance, i (see Note 2and 3 Dpackage .................cvvveeo.... T3°CW

DBpackage .............iiiiiiiiiiaan a'Cw

N package .. . cveeeen. . DTG

] i} TTTT T TNS package o OVCW —

PV package .. .. 10B°C/W

Lead femperature 1,8 mm (1/18 inch) from casefor 10seconds ... ... .. ... ... .cocoa.- 280°C

Horage lempemhme ANES, Tegg - ovvn s ivine s eri it s e —05°C o 150°C

Toreyses Eeyoad Brote TR undei "3Es0As marram ralings” may Cause parmane nl damags i The dedite. Thess are 5 S GATy, B
furclonal operaion of Ihe device 3 these of pay oiher LondBons beyond those indosted under “recom manded operaling condifona™ s pet

Impled Exp et raled-condtons for sended panods may 3Sach device
HOTEZ: 1. Al ypiage vales e whh rezpect B the sEAORE gound terminal
2. Marrom powet diszipanos Is & fncton of T lman), s, bod Ta, The medmiim Siyashie powke dELpaton o 3y altwabie
arrbient tesrpemhie & P = (T imar— TAYE) 4. Opering at 6 absciuie T of 1E0°C can aect eollablty.

3. Tne package Psamal mEeosnca |5 cacuisled 1 sccond e wiin JEZD S1-7.

recommended operating eonditions

N MAY | UNIT
Voo Bupply voliage 7 al| v
¥ Ampifier Inpuk vatiage =07 WVeg=2 v
Yo Collecior aulpul voiags 40 v
3 G008 pulput curent (2ol ransElon 20| mA
: Cerrend Inin feechack rming) 0.3 ;25
Toss Diciialot frequency 1 35 kHz
Tr Timkhy capactor 047 1K nF
Ry Timng reEssior 13 00 Lot
Ta Opaiainy free-ak ermperahns hicada ) v T kg o
TLESY -3 BS

‘E‘ TEXAS

INSTRUMENTS

POAT QFFGE BOX B33 # PA[LAT, TIIAS 75780
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e

elecirical characteristics over recommended operaling free-air temperature range, VCC =15V,

_ f=104kHz {unless otherwise noted}

mferencaseclion
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TLASAC, TLASY
PARAMETER TEET cONDmons1 UNIT
Wil TYPE  WAX
Ouipit volape (REF) 1o = 1 mA 475 5 sa5| W
Input regalaBion Veg=TVimddv 2 5| mv
o Duiput reguistion ¥ = 1 mA K 10 mA 1 1E] mv
——m e -Dutoul vollags chaonge Wit A= MiM b AKX 2-—. 10 |-mvas — LT
Enom-orodt eutput cumentd REF = OV 25 oA
T For conditions shosn a3 MIN o MAX, usz e approprate value specfied under recommended cperating 1 5
3 AR yplcs VRS - £ACEP FOF PO L Wl brpembre - Bre 2 Ty = 2520-
¥ Dcrabon of tha short CRTUE Shotld et eYcesd DAE SELERE. - -
oscillator section, Cqp = 0,01 pF, Ry =12 k(¥ {see Figuee 1)
TLABA, TLABY
PARAMETER TERT CONDMONIT UNIT
MIN TYpE HWAX
Frequancy 10 tHT
Bandand deviaban of frequency 1 AN valles of Voo ©T. RT. dad Ta constant 1m HzhHz
Frequency thafge wiv veHzae Vep=7¥040Yy, T =25C [l Hz¥Hz
Frequency changse wih temp eatae? ATp, = M 15 MAX 1R | HEYHZ
{ For conditions shown as MIN o LAX, use b dopmpnsie value spedhed under recommendes cperaling condBens.
T A¥ ypical voums, exTept for parameler chasges win lemperabire, are 2 Ta = 2570,
A shanciwd deviston 1s & e atire of the staiisboat disrfouton about the mean as served from the frreua:
o -
£ Temperaise cosMclent of Bmrg capachior and Yming Feshsior are ol takern Inks Sccouil
emror-amplifier section {see Figure 2)
TLABL, TLASH
PARAMETER TEAT CONDITIONS T et x| "N
Input oifes] voilage V. (FEEDBACK] = 25V 2 | ov
Input oFz21 Dument V0 (FEEDEACK]} =28 V 25 250] ma
st his s currEnt Vo (FEEDEACK) = 2.5V E] 1| pA
Gammon-meds Input volagerange [ Voo =7 Vis 20V ;;;‘; v
Opan-osh wiksgs aTpifkalon AVO =3V, RL =2 KL, Vae05ViodsY 70 <5 -]
Unfly-gain bavdaudth Vg=DEVWIEV, Ry =2k0 £00 NH2
Comon-mode rejeciion mio AV =40V, Ta=26°C €5 20 ]
Cuipit £nk cuan [FEEDBACK) Vig=—i5mVio-5Y, ¥ (FEEDBACK) = .7V 03 o7 A
Oulpul sowrce urent IFEEDBACK) |Vip=1Emvim5 Y Y (FEED2ACKI = 15V -2 mA

TADtypical vibss, B1CEpE FIE DI IMEIET SRORQET WE bemprrahure, are ot Ty = 25°C.

Texas
INSTRUMENTS

FUMT B FECE BOX £03300 & DALMY, TEXAD T33
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TLAd
PULSE-WIDTH-MODULATION CONTROL CIRCUITS

ELVELTAD ~ MMUIARY 1953 — PEVIEED MAY 220
E——————

electrical characteristics over recommended operating free-air temperature range, Voo = 15V,

- —F=-10 kHz {unless otherwise noted) - - - — -

- e ______ _ ___ deadime.conlrol section (see Figure_1}

PAAAMETER TEXT COKDITIOHY NN TYet  max | unir
Colacior off-siate oueTent NCE =40 V. Voo =43 W 2 100 A
Embier cff-3iate curent Voo = Vg =40V, Yeg=0 —tod pA
Comran esiiter Ve -1, Io = 230 mA i1 13
Coficior-zrrifter sstration volisge v
—_ e mee—— — - -—— - -] Em¥es Dlower - | Yoici mcz!-isv._lg-emm 1. _25] — ). ———. .
7 ) O conim! IgxaA el T/ V'-Vr;_ I [ - " S
—

Tan P vate s except by erpenhae coeficient are al TA = 257G,

PARAMETER TE3T CONDITIONS MN TrrT MAX | uWIT
Input hins curert {DEAD-TIME CTRLY VieDinSIEV -2  =-0| pA
Maviroom duty cyde, each cutpst V) {DEAD-TSAE OTRL) = 0, GT = D01 pF, Ry = 1230 ASM
Iput thretine s voitse |DEAD-TIME CTRLY e duly ey 2 22 v
Marmern duaty cyple 0

T AN wypical watues pxcept for berperare Ccoeficknt are al TA = 25°G.
PWM comparator section {see Figure 1)

PARAMETER TEIT CONDITIOHE MH  TyrT  MAX | UNIT
Input Huesrod valtage (FEEDEACK} Zero duty cyde 4 45 v
Input Sk current (FEEDBACK) V (FEEDRARK] « 0.7 Y 03 a7 A,
TAH iphcal wadses excepd far berpnshare coeficient ae ol Tx = 257°G.
total device
PARAMETER TERT COMDITIONR upy TveT  max | umr
Standby Topp'y carent Ri=Vigp, . Alothe: Utz st oupuis con [se Lo I |} S
Ve =20V = 15
Average supnly currenl Y| DEAD-TRECTRLI=2Y, Jee Agure 1 rEY ™A

T AR Gpical vatie s excepl 5 bemperabae coeticiend a2 ol T = 25°G.

switching characieristies, Ty = 25°C

PARAMETER TEST CONDITIONE . et wax | umr
FRizs Eme 108 =00 ne
T emfer confouralian, Bee Fgurs 3
Falh tire 25 10a ns
i1z Eme 10 200 ns
Emer-Anower cTigumion, See Figure 4
Fall fire 40 100 ns

T AN typiral vakor s eICEpt Tar lemoenbhaT cotBicknt ane 3t Ta = 25°C.

TeEXAS
INSTRUMENTS

POET HTICE POA EREN;)  CALLAS, FTIAS 72002
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I

PARAMETER MEASUREMENT INFORMATION

Voo =18V

56

)
',‘
; 13 PRI T AT T
- L
& 2w > AW
) 4 vee 8
; sl DTC c1 Oulpat 1
L o et M reeomaen | e e
i _ _ [N - 3 .+ SN NP W I [, e - [
L] T
WA RT [+ Guiput 2
i 10
v, T E2
G
 — — FY XU l_ R -
1
114+
2 AN
Emor
L AN+ A
-L 8 apy_
13| ouTPuT REF 42
GTRL
% BHD
éoxn 2 J_i'
TEIT CIRCUIT

Yolags
atc1

Vedage
alex

vollags
Her
DTC

av

FEEDBACHK

eT v
Duly Cycde

Thretho¥ Volage — —

w.—zd—bll P wax

VOLTAGE WAYEF DRM2

Figure 1. Operational Test Circuit and Waveforms
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