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This project present a development of the inverter for using in the uninterrupable
power supply. We use the pulse width modulation technique to control the full bridge power

mosfet. The power output signal passed through the filter stage to get 50 Hz step wave signal.
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Fl HARRIS

IRF840/841/842/843

IRF840R/841R/842R/843R

August 1991

.N-Channe!l Power MOSFETs
Avalanche Energy Rated™*

Features
» 7A and 8A, 450V - 500V

rps(on) =0.85Q and 1.10Q
Single Pulse Avalanche Energy Rated*

SOA is Power-Dissipation Limited

Nanosecond Switching Speeds
Linear Transfer Characteristics

High Input lmpedance

Description

The IRFB40, IRF841, IRFE42, and IRFB43 are n-channel
enhancement-mode silicon-gate power field-effect transis-
tors. IRFB40R, IRF841R, IRFB42R and IRF843R types are
advanced power MOSFETs designed, tested, and guaranteed
to withstand a specified level of energy in the breakdown
avalanche mode of operation. All of these power MOSFETSs are
designed for applications such as switching regulators,
switching converters, motor drivers, relay drivers, and drivers
for high-power bipolar switching traasistors requiring high
speed and low gate-drive power. These types can be operated
directly from integrated circuits.

The IRF types are supplied in the JEDEC TO-220AB plastic
package.

Package
TO-220AE
TOP VIEW
DRAIN
= ICE
(FLANGE) : SOURCE

-

Terminal Diagram

N-CHANNEL ENHANCEMENT MQOOE

D

6ol

n O—

Absolute Maximum Ratings (T¢ = +250C), Unless Otherwise Specified

IRF840 IRF841 IRFE~2 IRFG4Z
IRF840R IRFB41R IRFE42R IRFE4ZR UtiTs

Drain-Source Voltage (1) ......... SPTPE o | Vps 500 450 500 450 v
Orain-Gale Voltage (Rgg = 20k) (1) 500 450 500 <50 v
Continuous Drain Current

TC= #259C 0 v von vov: M Mas -l o o 8.0 8.0 70 70 A

Tg=+1000C.......... R, W LA oy~ Y D 5.1 5.1 7 4.4 A
Pulsed Drain CUment(3) .ueenee e ciine i ceeeeeannn oM 32 32 2c 28 A
Gate-Source Votage .........ocuiiintiinnniiinnnn. vVas =20 = ) =20 =20 Y
Maximum Power Dissipatiop

T #2589 s svs sod Sonn smamens sasdasan s s 125 125 125 125 W
Linear Derating Factor.....oeereevnennnne.. .. 0 1.0 10 1.0 W /T
Inductive Current, Clampad .. ..ovviiiiiiiiiinen... 32 28 28 A

(See Figure 14, L = 100uH)
Single Pulse Avalanche EnergyRating(4)............... EaS" 510 510 510 510 mJ
Operating and Storage Junction . ................. T4.T7sTG -55t0+150, -5510+150 -55t0+150 "-5510 +15C °c

Temperature Range . '

Maximum Lead Temperature for Soldering ............... TL 300 300 30 300 oc

(0.063" (1.6mm) from case lor 10s)
NOTES: £
1. Ty = +259C to +150°C. 4. Vpp = SOV, starting T = +25°C. L = 14mH. Rgg = 250
2. Pulse Test Pulse width < 300us, Duty Cycle < 2%. lpeAK = BA. See Figure 15.
3. Repetitive raling: Pulse width limiled by maximum junclion temperature.

See Transionl Thermal Imoedance Curve (Figure S).

R Suffix Types Only

CAUTION: These devices are sensitive lo electrostalc discharge. Proper I.C. handiing srocedures snould be followea. File Number 23 ’, 2. 1

Copyright @ Harris Corpocation 1991
4-359
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IRF840, [RF841, IRF842, IRF843 [RF840R, IRF841R, IRF842R, IRF843R

Electrical Characterlstics Tg = 250C, Unless Otherwise Specified
UMITS
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Drain-Source Breakdown Voltage BVpss |Vgs=0V.lp= 250pA
|RFB40/842, IRFB40R/842R 500 - = v
IRFB41/843,IRFB41R/B43R 450 - - \Y
Gate Threshold Voltage VasaH) | Vos =VGs. Ip = 250pA 2.0 - 4.0 v
Gate-Source Leakage Forward Igss | VGgs =20V = = 500 nA
Gate-Source Leakage Reverse lass Vgs =-20V - - -500 nA
Zero Gate Vottage Drain Current 1pss | Vos = MaxRaling.Vgs = 0V - - 250 HA
Vps = Max Rating x0.8,VGgg = OV, - - 1000 HA
Ty=+1250C
On-State Drain Current (Note 2) lo(on) | VDS > lpon) X RpS(ON) Max,VGgs = 10V
IRF840/841,IRFB40R/841R 8.0 = = A
IRF842/843,IRFB42R/843R 7.0 = < A
Siatic Drain-Source On-State DS(ON) | V63 =10V, 1p = 4.4A
Resistance (Note 2)

IRFB40/841,IRFB40R/B41R . - 08 0.85 9]
IRF842/823, IRF842R/B43R = 1.0 11 9]
rorward Transconductance (Note 2) s Vps > 50V, Ip = 4.4A 4.9 7.4 s S(0)
Input Capacitance Ciss | Ves=0V.Vps =25V, =1.0MHz - 1225 - B
Output Capacitance Cogs | SeeFiqure 10 ] - 200 - oF
Reverse Transfer Capacitance Cpss = 85 = pr
Turn-On Delay Time tg(OoN) | VDD = 250V,ip =BA, Rg = 9.1 o = L 21 ns
Rise Time I See Figure 16. (MOSFET switching times = 21 35 ns

are essentially independent of operating
Turn-Off Delay Time WH(OFF_| temperatura) - 50 4 6s
Fall Time i : ) 20 30 ns
Total Gate Charge Qg Vgs = 10V.Ip = 8A Vpg = 0.8V Max = 42 63 nC
(Gate-Source + Gate-Drain) Rating. See Figure 17 for test circuit
Gate-Source Charge s (Gate charge is essentiallyindependent of T 70 Z nC
ating temperature.
Gate-Drain ("Miller”) Charge Qqg T A »mpﬂa MY T 22 < nC
internal Drain Inductance Lo Measured from the Modified MOSFET = 3.9 = ak
contact screw on symbol showing the g
tab to center of die internal device
inductances.
Measured lrom the = 4.5 - nr
drain lead, 6mm
(0.25in.) from pack-
age to center of die
Internal Source Inductance Ls Measured from the = 7.5 - nr
source lead, 6mm
(0.25") from header
and source boading
pad.
Junction-to-Case Rayc = - 1.0 CCrv
Case-10-Sink Rges | Mounting suriace fiat, smooth and greased = 0.5 - OCre
Junction-to-Ambient Rgya | Free air operaton - - 80 oC
Source Draln Dlode Ratings and Characteristics
Continuots Source Current Is Modified LAOSFET o = - &.c &
(Body Diode) symbol showing the
Pulse Source Current Ism | integral reverse G - - 52 B
(Body Diode) (Note 3) P-Njunc. recttier.
*
S
Diode Forward Volitage (Note 2) Vsp Ty=+25C,Ig =8.0A, Vs = 100A/us - - 2.C B
Reverse Recovery Time i Ty=+252C, If = 8.0A, dlg/at = 100A/us 210 475 s7Q ns
Reverse Recovered Charge QRR Ty = +25°C, I¢ = 8.0A, dig/dt = 100A/ps 20 LX) 3.2 e
Forward Tum-on Time tON Intrinsic tirn-on time is negligibie. Turn-on - - - =
speed is substantially controlied by Lg + Lp.
NOTES: 1. Ty = +25°C to +150°C 3. Repsliive Raling: Pulse width limited by max. 4 Vpp = 50V, Stan Ty = =259C. L = “<nmn,
2. Pulse Test Pulse width < 300us, jnction temoaralure. Sea Transiant Thermal AGs = 250, Ipgak = BA (See Figure 1E)
Duty Cychks < 2% Impedance Cunve (Figure 5)
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Performance Curves (Continued)
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IRFP250/251/252/253

IRFP250R/251R/252R/253R

N-Channel Power MOSFETs
Avalanche Energy Rated*

Features

o 27A and 33A, 150V - 200V

* rpS(on) = 0.0850 and 0.12002
 Single Pulse Avalanche Energy Rated*®
* SOA is Power-Dissipation Limited

¢ Nanosecond Switching Speeds

¢ Linear Transfer Characteristics

* High Input Impedance

Description )

The IRFP250, IRFP251, IRFP252, and IRFP253 are
n-channel enhancement-mode silicon-gate power field-effect
transistors. IRFP250R,.IRFP251R, IRFP252R, and IRFP253R
types are advanced power MOSFETs designed, tested, and

Package
TO-247
TOP VIEW
DRAIN T[; :
(TAB) ! -/ ;:: SOURCE
L»l O e DRAIN
' ':: GATE

Terminal Diagram

N-CHANNEL ENHANCEMENT MODE

(0.063" {1.6mm) from case for 10s)

NOTES:
1. Ty = +259C to +150°C.
2. Pulse Test: Pulse widlh < 300ps. Duty Cycle < 2%.

* R Sutiix Types Only

guaranteed to withstand a specified level of energy in the D
breakdown avalanche mode of operation. All of these power ?
MOSFETs are designed for applications such as switching
regulators, switching converters, motor drivers, relay drivers,
and drivers for high-power bipolar switching transistors GO
requiring high speed and low gate-drive power. These types
can be operated directly from integrated ciccuits.
The IRFP types are supplied in the JEDEC TO-247 plastic
package.
Absciute Maximum Ratings (Tg = +259C), Unless Otharwise Specified
IRFP250 IRFP251  IRFP252 IRFP253
IRFP250R IRFP251R IRFP252R  IRFP253R UHTs
Drain-Source Voltag@{ ). . . @ s oo o v o - ... B2 TR S Vos 200 150 200 150 ¥
Drain-Gate Voltage (RGg = 20K ) (1) e evimenninnni.s VDGR 200 150 200 150 Y
Continuous Drain Current
Tc=+259C ccccee. . Q.. . oWw...... 0 33 33 27 27 A
Tc=+1009C.......... % N.. &% o......... 0. 21 21 17 7 A
Pulsed Drzin Current (3) 130 130 110 110 A
Gate-Source Volage .............e..uu.. +£20 +20 —fo) ¥ =20 v
Maximum Power Dissipation
Tig = $259C vswammssmia s wie e T TN o161 Pp 180 180 180 180
Uinear Derzting Factor...ouuvescerncenennna.. Mg, . Sy 1.44 1.44 1.44 1.44 T W/OC
Inductive Current, Clampad ... ...eviueniiiin ... IRV 120 120 100 100 A
(See Figure 14, L = 100pH)
Single Pulse Avalanche Energy Rating (4). . 810 810 810 810 mJ
Operating and Storage Junction .................. -55t0 +150 -5510+150 =-55t0+150 -3510+150 ec
Temperature Range
Maximum Lead Temperature for Soldering ............... TL 300 « 200 300 300 °C

3. Reoetitive Raling: Pulse width limited by max. junclion lemparature. See
Transient Thermal Impaecanca Curve (Figure S).

4. Vg = 50V, starting Ty = +259C, L = 1.1mH. Rgg = 500,
lpeaK = 33A. See Figure 15.

CAUTION: These cevices are sensitive 10 electrostalic discharge. Proper |.C. handling crocedures shoukd be (ollowed.

Cooyright © Harris Corporation 1991

File Number 2330.1
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IRFP250, IRFP251, IRFP252, IRFP253 IRFP250R, IRFP251R, IRFP252R, IRFP253R
®
. . - . . ﬁ
Electrical Characteristics Tg = +250C, Unless Otherwise Specified
UuMITS
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Drain-Source Breakdown Voltage BVpss |vgs=ov. Ip = 250pA
IRFP250/252.IRFP250R/252R 200 - - v
IRFP251/253, IRFP251R/253R 150 = = v
Gate Threshold Voltage VGSTH) | VoS = VGs. Ip = 250pA 2.0 = 4.0 N
Gate-Source Leakage Forward 1Gss Vgs =20V - - 500 nA
Gate-Source Leakage Reverse Igss |[Vgs=-20V - - -500 nA
Zero Gate Voltage Crain Current Ipss |Vps = MaxRaling, Vs =0V - - 250 pA
Vps = MaxRating x 0.8, Vgs =0V, - = 10C0 pA
Tc =+1250C
On-State Drain Current (Note 2) ID(ON) | V5S> ID(ON) X 'DS(ON) Max. VGS = 10V
IRFP250/251, IRFP250R/251R 33 - . A
IRFP252/253, IRFP252R/253R 27 - = A
Static Drain-Source On-State DS(ON) |Ves =10V, Ip=17A
Resistance (Note 2)

IRFP250/251,IRFP250R/251R - 0.07 0.085 (9]
IRFP252/253, IRFP252R/253R - 0.09 0.120 Q
Forward Transconductance (Note 2) as Vps > 50V.ip = 17A 13 19 = S(4)
Input Capacitance Ciss  |Vgs =0V.Vpsg =25V, f=1.0MHz - 2000 - pF
Output Capacitance Coss See Figure 10 - | 800 - ofF
Reverse Transier Capacitance Cass - | 300 - oF
Turn-On Delay Time tgioN) | VoD = 100V, 1g = 30A,Rg =6.20 - 18 20 ns
Rise Time " See Figure 16. (" OSFET switching times N 125 180 as

are essentiallyindependent of operating
Turn-Off Delay Time G(0FF) | temperature) S 70 100 as
Fall Time 1 = €0 120 ns
Total Gate Charge Qq VGs = 10V.ip = 304, Vpg =0.8 Max = 79 120 aC
(Gate-Source ~ Gate-Drain) Rating. See Figure 17 for test circuit.
Gate-Source Charge Q (Gate charge is essentially independent of = 12 B aC

A 3 25 operating temperature.)

Gate-Drain ("Liiller”) Charge Q¢qg - - 42 3 aC
Internal Drain Inductance Lo Mezsured betwaen Modified MOSFET - 5.0 7 nH

the contact screw on | symbol showing the

headec thatis cioser | internal device

to source and gzte inductances.

pins and center of

center of die.
Internal Source Inductance Ls Measured from the - 125 - an

source lead, 6mm

(0.25") from header

and source bonding

pad.
Junction-1o-Case Rgyc | - - 070 eCA
Case-10-Sink Rgcs Mounting sudace flat, smooth and greased | - 0.1 . CTrw
Junction-to- Ambient Rgja | Free air operazon | g~ - 30 OCAN

Source Drain Diode Ratings and Characterlstics -
Continuous Source Current Is Modilied MOSFET 70 - - 23 A
(Body Diode) symbol showing the
Pulse Source Current gy | integralreverse - - 130 A
(Body Diode) (Note 3) P-Njunc. recifier. &
- S

Diode Forward Voltage (Note 2) Vso Ty=+259C,lg =33A,Vgg =0V - - 20 %
Reverse Recovery Time ter Ty =+250C, Iz = 30A, dlg/dt = 100A/ps 140 - 830 o
Reverse Recovered Charge QpR Ty = +2509C, ¢ = 30A, dig/dt = 100A/ps 1.8 - 8.1 uC
Forward Tum—on Time 1ON Intrinsic turn-on time is negligible. Turn-on - o= - z

speed is substantially controlled by Lg + Lp.

NOTES: 1. Ty = +25°C to +150°C
2. Pulss Test Puise widlh < 300us,
Duty Cycte < 2%

3. Repetdive Raling: Pulse width limited by max.
junction lemparature. 529 Transienl Thermal
Impadance Curve (Figure 5)

<. Vpp = 50V, Start Ty = +25°C. L = t.imH,
AGS = S0N. lpgak = 33A (See Figure 15)

4-492
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11494
TL485

peciications and Applications

Information

SWITCHMOODE
PULSE WIDTH MOOULATION

SWITCHMODE
PULSE WIDTH MOOULATION
CONTROL CIRCUITS

4S5 zre {ixed frequency, pulse width modu-
Cus designed primarily ior Switchmode power
== devies feature:

(e
*

vigth Kodulztion Control Circuitry
WVWith Mzster Or Slave Operation

LUt Traasisiors For 200 mA Saurce Or Sink

T2 Far Push-Pull Of Single-znded Operation

2"t Zener (TL495 Onlyj
-2 CGanire!l (TLaSS Onrly)

CONTROL CIRCUITS

SILICON MONOUITHIC
NTEGRATED CIRCUITS

N SUFAIX

PIN CONNECTIONS

Nonos T

ORBCERING INFORMATION

Temperatuce

{ -
i -

| Oevice ! Range ! Package -
I : = s

1o Tlasecy {2 7o7CC [ Plastic DIF

. ;

| p

i

i

. .

:

- O The TLa¢el'2951 sre speciied over ine in-
<IC 10 35°C. The TL¢SEM is sozcified over the

222 25°C o 125°C.
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ZLECTRICAL CHARACTCRISTICS Veo =75 V, foe

1€ kHz unless otherwise notad.)

MOTO RCLA LUNEAR/MINTER

Foc typical values T = 25°C, for minmex vaes T TA & the cperating ambient temperature range that aplies tdess atherwise
noted.
1 TLLLTL42S
. - - = .
Characteristic Symbel Min | TYP l M Unit
PY/M COMPARATOR SECTION (Test Cirast muce 128
r : 3 2=
‘aput Threshold Voltage Vi1 - 2L = bk
(Zero duty cycle)
Input Sink Current - 0.3 0.7 — mA
NV iPing) = 0.7V)
OEAD-TIME CONTROL SECTION (Test Csn:'_mngure zZ)
[ input Bias Current (Pin <) ig (oM — -2 - A
Vin = 010 5.25 V)
* Maximum Duty Cycle, Each Output, Push-PuiMcde DCmax E
(Vin = OV, CT = 0.1 ¢F, RT = 12k s .. =
Vin = 0 V. Cy = 0.001 »F, Ry = 20k7) - 45 2
[ lnput Threshaold Valtage (Pin 4) VTH - v
{Zera Outy Cycle) ~ 2.8 33
iMaximum Duty Cycle} 9 _ -
OSCILLATOR SECTION ey
. [EP |
Frequency fosc =% =2 = < <R
(Ct = 0.001 1F, AT = 30 kO |
Standard Deviation of Frequency* Gigsz s 3.0 i} { L |
(Cy = 0.001 w7, AT = 30%A) : !
| Frequency Change with Voltage Hosc (av) 3 =S B & ’
(Vee = 7.0V 10 40V, T4 = 25°C) i
Frequency Change with Temperztuce i Mosc (aT) e =10 :2‘0_ = i
CTA = Talow 0 Tahichl il !
! TLess
Characzeristic Symbel |' Min ; TYE i W - Yo Uan
TEIRING CONTROL i
{ H by 2 i e ! o :
Incut Current Low IST= 4 - ! P - o
MVipin 13) = 2.4 V) | ; | : :
1 i i = !
inout Cucrent Hign : STH | : ' ‘ -
y | ! ! = kles) i i
Vizia 13) = 2.2 V) l [ ~ 5 o v : :
Vizin 13) = Veaq) i ! — : ] — : !
ZENER CHARACTERIST ICS -
. H % i I
Zzner Sreskcown Voltage Pove | - ! & l - P i
= 2.0 mA) [ i ! ! l !
-Sink Current } iaz | - || 0.3 i - i A ;
Vigin 151 = 1.0 V) i ! i | } : i
TOTAL CEVICE
. i ' { i omA
Stancby Sucply Current i 'CC : i ! | ™ i
1Pin § at V,ei, All Other Inouts and Qutpaits Spen) ! ' , i - : ,!
Vee = 35 V) : | = ! ! = l 5
Nee = 20V) | ; = : | 5 i i
Average Suoply Current : — i - i i - [ i
‘Vipia &) = 2.6 V) (See Figure 1Z.) | i | ! f ‘
‘Cy = 0.00%. Rt = 12 4. Yoo = 15V) ! - i i : :
N
" Stancard ceviauton s 2 measure of the siatistical S<InDulsa 300Ul Tie Me2n as Cerived frem tne fcrwia, o = < ix, - 12
—‘ a= 1
f M-

PNVt e e tat vt At 18 et beate e

R e A A ny & e et an e 4 4 4 o 201 o i tat 4rbes o are
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MAX MM RATINGS Funl 9perating amidient :2moerature range zoplies znless othenvise notad.)

i Rating | Symbol | Tlasst | Tlesarriess | Tles [ Uz |
, Power Seoply Veltage ] Vee i 42 i 42 i 42 i v o
i Colleczor Duzpys Voltage ! Ve Ver i 42 i 42 | <2 iy ,
! Co”ecxorOuwu‘ Cucrent (each fransistor)- { Ic1. Ica ,; 250 ’ 250 l 259 i mA ‘
! Amplifiertaput Vohage | v | %c+m I Vec - .03 | Vec-02 v |
[ Power Diipation @ Ty < 45°C . I 2 1 1000 | 1000 ] 1000 P omw
i Ooerating Juacsen Temperature f T ! 150 H 150 ! 158 T
" Ooerating Ambient T Temperature Range | A to—i5¢0 125 ! ~-25to 85 | Ot 70 S f T
! Storzge ® SMmper=ure Ranga " Tsic i -5 to -730 [ -85t ~150 | -35 to -130 | T
THERMAL CHARACTERISTICS
l‘ Charzceristics , Symbol ‘i J S&fix Cezmic Package l N Suifix Plastic Packace : Unit ,'
i Thermal 3 Fesistance. Junction to Ambient ] Raja | 0 ’ 29 | cw {
| Power Damng Fecior I 1aaa i 0.0 | i2.5 I mwee
Derating fmbiem Temperature ! TA i 0 | &5 I = i
RECOMN@JDED OPSRATING CONDITIONS
! I § TL494TLeSS i !
, Condition/Valye ! symbat | ‘At ! Tyo i Hax otar l
| Pewer Sumty Veizge it/ » i 15 i =) ke, b
! Callector put Veliage i Ve Voo | — i Els] i 0 Eiwe
i Coliector Gutput Current (eacn iransisior) ; ic1. Ic2 i — E — i 200 P oma i
{_Amplifier Sout Vekage i Vin i -03 { — ! V- 38 I v !
| Current I Fesgtack Tarmngd LN E S AN — - p— I 2.3 e
Referecce Cutput Cucrent . rei — i — f | ¢ A
Timing Resstor N SEARAT 1.2 i 20 i 200 €
| Timing Camscitor | QUEDBC R ) = 1.0 i@ fdbao e
. Oscillator Fequeny ‘ ) L ) ; <0 ' f-0 =z i
ELECTRICAL CHA HARACTERISTICS Voo = 15 W 2l kO S hemgieds otherwdse noied.)
for typicalwalyes T 14 = 25°C, for min-max values T Ta s e ooer 2ling =nbiememparziura f2Ncs nat ogliss uniess oinemwisa
noied.
,‘ : ' Tl | Tlesscitiesscy
: Craracteristic ; Symbol = Min 1 Ty - Max ' Min Tvp ! otazx P Unic -
REFERENQSECTQN
ms Veai s 7 o R I 475 TR v
! 1G = 1.0ma) : : : 3 ' !
‘ Aeferenca \chage Ghange witn Temperziuca CVeeiati . — 1 o2 P ’ — Poaz i ozzor ‘
i 1ATa = Mo dix) : : i l ‘ :
i inout Regutkxon i %ne 1 — | g toas l — i z0 LI qu
i Vec = 73vioay : _‘ § i ? :
: Quiout Recuation ' Aecigag b= iz iis ) — . 30 < -V
10 = 1024 10 10 ma) ; ! : ! . ;
Sho-Circuz Outour Current Sp : . ! > K

w
6
=
Ut
I
[}
n
|
|
)

‘
)
i
;
:

e e O e
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S SCTRICAL EHARSCTERISTICS iVCC = 15V, fc = 10 %Hz unlessothervise noted.)
2" TvoigE vaisas Ta = 257C for min‘max values TA is the operating a2anient t=perature cange that aoplies unless otherwise

| | TL354 | Tlssec, iriassc, s |

Characteristic | symbol [ Min | Typ [ Mo | Min | 1yp | Max | unie |
CLUTPUT seCioN
’ C2 =9~ T S=¢e Cumznt | lcte: | — i ,’ -4
T Il=fIWVeg=zovy | , , ! ! {
S== Cumen¢ , legoiy | — ‘ ‘ i
- Ve =0V, ve =gy | ! ! ! ! i |
T=r Sateation Vckage l Vsat(C) ' - ! i1 ’ ‘ i
| ] L
Fvsw&l , — | s f 2s ’ — , 1.3 l 25 | v ,
S = -200 mA) | i i i { ,
,l locL I — i i l —— I = , i0 I — !‘ A :
! j ' i
| | i ’I ! i i i
et I 2 A 02 | 35 | ma i
| | i | ! ! i
----- Rise Teme (T4 = 25°() ) A N e s T AU
: 27 (Se= Figure 13) , o ! ! - 1 }
ST TR tzar (See Figure 14) ! B\ 22 WY Bl — | iR [ 200 i as i
Fall Time (T4 = 257 i ¢ [ -\ ol ok e R F 60 | as g
Zzr (Ses Figure 13) ! (480 \ : ' ’ ' :
. 72 <er (Sea Figure 14) ; PN\ By ) ] ) 9% { 100 i as i
;

: ; i TL4s4T e85 i ;
Charcteristic ! Symbol | Vi : Typ : *ax { Unit i

100 ; — T
22VVO = I5V.30 = 10wy :

o B 03 2.7 : = A
' { ! | T
Poig- —21 i -49 i — [ ma i
; ! f i i i
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frLd94, TLass

Oescription

volizge at the feedback piavaries from 0.5t3s V.Zcth
érrocamplifiers have =z common-mode inpyt rangefrom
—03Vio Voo -2V), and M3y de used 10 sense Pawer-
stoply output voltsge zand Current. The error-amgtifier
Oultouts are active high znd sre ORed togethe- = the
NoriHnverting ingui of ihe pulse-wigth modulator cgm-
Perztor. With this coaiicurztion, the amolifier tha ce-
mands minimum Outout on time. comina(es control of

The TL4Sd/ea5 are .‘ixed-{reauency Pulse widih mod-
vigtion control circuit, incorpora(ing the Primary build-
ing dlocks requireg for the control of @ switching power
suoply. (See Fgyre 1.) An internal-linea, $awl0oth os-
cliigior s frequency-programmable Oy two externzl|
comocnents, Rt and Cy. The oscillatge .‘requenw is
determined by:

VWhen capacitor Cyis 'd:‘schargec’. 2 positive puke is
¢e€nsrated on the output of ihe desd-time comgparater,
wiich clocks the pu!se-s:eering {lic-flop ang inhibitsthe

Oulput transistors, Q1 End QZ. With the Outoui-ccatrof
c2o0acitor Cy to either of {wo control signals. The NOR Connected to the referance line, the puise-steering flip-
154tes, which drive OUtpUt transistors Q1 énd Q2, zre flog directs the modulatzd pulses {o each of the sveo
:n2dled only when the flip-fiog clock-inout line isin jis OUlZIT transistors gitzraztely for sush-oull opersdon.
icw siate. This haopens only duting that norion of time The output frequency is aqual 10 5z that of the cscii-
jwhen the sawlooth voltage is grearer than the control lator. Output drive czn aiso be tzken from Q1 or Q2.
signals, Therefore, an increzse in contral-signal ampli- when single-endag ooerztion with 2 maximum cn-ime
ude causes 5 corresponding linezr decrease of ou(sy of tess than 509 ;= 7equirsc. This ;s desirzble when the
joulsa width, (Refec 10 the timing gizgram shown in Fic.- OutpLtransiormer has a ringback wincing with 5 cates
uce 2.) Ciode used for SAubbing. When hicher outpyui-drive cur-
ihe control signals are External inouts that caq be fad ‘ents are required for single-2ndeg ooeraticn, Q1 zng
0 the deag-time control, the errgr amipiifier inouts, Q2 may be confeced in parzllel, znG (e ouldul-mocea
B ihe feedbacy input. The cdead-time control compz-- 2in must he tied 10 cround {0 diszble the flio-fiog. Tha
e Ras zn efiective 120 my inout ofsat which limizs QUiZut frequency wiil now be zgual 0 that of wme
F& Minimyum Output dead time (o coproximzrely (ke escillziar,
fiest 454 of the S3Wtooth-cycle time. This would resgit The Tlegaeas nas zainternal 5.0 Vreference c=pable
G maximum duty cycle on a Siven output of 953¢ with ofsourcing up 1o 10 MA o7 lozd currant foe exiernal bizs

Outaut pyise width modulation g accomplished S
{ ¢904arison of ihe Positive sawtoorh waveform across

Sﬁe dLoLt controf §reunded, and agey, withit connecizg Ziccuits, The tefarance hzs zn dccuracy of =35% swith 2

2 he reference line, Additional cead iime mey be irm-
:}osed on the outpyt by seuing the cezd ticie-control
Mout 10 3 fixeq voltage, ranging between 014 434

“ermal drift of less than 30 mVover zn coersting t2m-
Peraiura range of 0 1o O°C.
ha Tlées contsins zn GN-ciip 29 vol; zener dicZe iar

ithe sulsa width fodulzior fomoarator sroviges E "igh veoltage applicztions where Veg is creater then<g
{ -~
\'4

- & “ipe £ s 4 » N
ezns forthe error amplifiers 1o 2diusith= oyuipu Culs= ¥0its, znd zn outpur Sigsring control thet overrices 8e
s e el 1 . of - 5 ) 4 G . i~ .
"€t from the Maximum cercent on-tima, zsteblishes #t2rnsl control of the ou"se-s:eermg flic-ilop. {Refer 1o

Yihe zead time control input, cown 10 :2r0, zs ths Sie funciona( iaole shown in Figure 2.}

FIGURE 1 — FUNCTIZxaL T25Le
! Inputs i ‘ i ; i
! : . fout !

| i Steering ; O.=t Funaion i = ¢
| Control | Ceatrol : ! fase :

; AWVeqg H Qoen Pusn-ou' coerat, -
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FIGURE 1— BLOCK DIAGRAM

FIGURE 2 — TIMING DIAGRAM
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