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ABSTRACT

Adjustable voltage switch mode power  supply ” system
is an  equipment nsed for suppling AC  voltage ( 50 H, )
to high power equipments such as induction heating , laser device.

The advantage of this equipment have two sections ,
i . ¢ . converter and inverter . The converter is used for
converting A voltage to DNC . adjustable voltage (0 - 100 v.)
to supply power MOSFET of inverter section . The inverter is used
for converting DO to AC voltage , which is varied along with

3 omene = . .
~the T ﬂdJngtgﬁTe‘woltﬁge from converter section . The signal to

e
~ o

irig g¢ate of this power‘ﬁOSFET have to come from PWM ., which
are 2 modulated signals these signals are triangle signal
(10 KH,) and sine wave signal ( 50 H, ) . before power
suppling to lead , it must. pass the low pass filter circuit in
order to maintain only the fundamental frequency sine wave

A0 H,
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¢ = Capacitor ; F

I = Load Current ; A

t = Time of capacitor supply current ; ms

AV = Voltage peak to peak ripple ; V.
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National
Semiconductor
Corporation

Yo

LM111/LM211/LM311 Voltage-Comparator

General Description.

Tna LM111, LM211 and LM311 are voltage comparators
that have input currents nearly a thousand times lower than
devices khe the LM106 or LM710. They are also designed
to operate over a wider range of supply voltages: from stan-
card = 15V op amp supplies down 1o the single SV supply
used for IC logic. Their output is compatble with RTL, DTL
and TTL as well as MOS circuits. Further, they can drive
tamps or relays, switchung voltages up to 50V at currents as
h.gh as £0 mA.

Both the inputs and the outputs of the LM111, LM211 or the
LM311 can be isolated from system ground, and the output
can dnve loads referred 10 ground, the positive supply or the
negative supply. Otffset balancing and strobe capability are
providud and outputs can be wire OR’ed. Although slower
nan the LM106 and LM710 (200 rs response time vs

40 ns) the dewvices are also much lass prone to spunous
oscillatons. The LM111 has the same pin conliguralion as
the LM106 and LMT710,

The LM211 is idenscal to the LM1"11, uxcept that its per-
tormance is specified over a —25'C to + 85°C temperature
range instead of —55°Cto +125°C. Tho LM311 has a tem-
perature range of 0°C to + 70°C.

Features
m Operates from sngle 5V supply

. B Input current: 150 nA max. ovor temperature
m Otfset current: 20 nA max. over lemperature
® Ditferential input voltage range: ¢ 30V
® Power consumpuon: 135 mW at 1 15V

Typical Applications**

Qtfset Balancing

Detector for Magnetlc Transducer
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Absolute Maximum Ratings forine tM111/L14211

1t Military/Aerospace specified devices are required, Operating Temperature Range Lh‘ﬁﬂ —~55'C10125'C
contact the National Semiconductor Sales Otfice/ LM211 ~-25C1085C
Listributors tor availability and specilicanons. Storage Temperature Range ~-65°C 10 150°C
(Note 7) Lead Temperature (Soidenng, 10 sec) 260°C
7 otal Supply Vohage (Vea) sev Voltage at Svobe Pin Vvt -5V
C.ulput to Negatve Supply Voltage (V74) 50V Solgenng Inormaton

Zround to Negative Supply Vouage (Vis) 3ov Dual-In-Line Package

Litergnual Input Vottage =30V Soldenng (10 $€CONS) v.veervnvraraaenen ot 260°C
nput Vollage (Note 1) 15V Smaii Quthne Package )
2ower Dissipation (ote 2) 500 mwW x\i&i;s::gig&:ﬁ:ﬁn?” o g;g,g
Gutput Snort Circuit Duration 10'sec See AN-450 “Surface Mouning Methods and Ther Eftect

on Product Retability” for other methoas of solaenng sur-
face mount devices.
ESD raung to be determined.

Electrical Characteristics.torthe LM111 and LM211 (Nota 3)

Parameler Conditions Min Typ Max Units
inprat Ottset Voltage (Note 4) Ta- 25°C. Rz 50k 07 3.0 mv
‘nput Otiset Cutrent (Note 4) Ta- 25°C 4.0 10 nA
Input Bias Current Ta: 25°C 60 100 nA
voiags L Ta 25°C 40 20U ! Y’I:f“'l .
Ausponse Tnme-(;;;:—s-) Ta - 25°C 200 i ns
Saturation Voltage Vin-- = 5 mV. loyr = 50 mA 0.75 15 v
Ta+25C
Strcbe ON Current (Note 6) Tar 25°C 2.0 3.0 5.0 mA
Out;ut Leakage Current ¥::4 :;EV‘.I:';):;BE:‘!-S:"‘A . (')'2 10 aA
Input Ottset Voltage (Note 4) ‘Rg .50 h 4.0 mv
tnput Otfset Current {Note 4) 20 nA
input Bias Current 150 nA
1 - )
Input Voltage Range ,!uw:f.x;;’m Tolssvv. Pin7 145 13.8.-14.7 13.0 v
Saturation Volt.age v *2 4.5V,V~=0 0.23 0.4 v
ViNS—6mV, Isink S8 MA .

Output Leakage Current - V&S mv, Vour = 35V 0.1 0.5 * pA
Positive Supply Curront -, o« } JuTaw28°C oo oo ot e 5.1 60 |¢ mA
Negative Supply Cumrent -+ | ' Ta™ P T R AR 50 mA

Nots 1: Thes rabng appiws {00 T 15 supphbes. The posilve inpul volage bmit i 30V sbove e negalve sugdly. The Mgative MGt voRu(e nul 1y #Que’ 10 e
5

1wQative supply vollage of 30V below the posdive aupply, whuchover 1 le3s.
Note 2: The maumum pncton lemporstse of the LM111 w 160°C, whie that of tha LM211 s 110°C. Fof opurahng 8t slevaled BaDeEN 83, CiviICus 1N re 705
pachage Musl be Curated based 00 8 aumal sesistance 0f 150°C W Junction 10 ambend, o 45"CW, junchon 10 cass. The teemal ressiance of Ine gus hne

pachege I8 110°C/W, uncuon 10 ambrant

Note 3: Thase spetaticavons apply far Vg = 2 16V and Ground pw at ¢!
wngoratre speciicatuns me bmited © ~25CLTAL 4 85°C. The Oitset
angi SV supply P 10 3 15V suppbed. . X .
Note 4:Th-onulmuqumoﬂnwwu-wwvﬁmmﬁdbmanﬂlwﬂddﬁ'm-ﬁhu1 mA loes Thus,
nnuwmwommmmumwmkwmvnmtuutnodxo(motpunmmmm

Note I:YruxmmeM?bﬂlWOmVWlhv@?ﬂqVW'

. ote &/Po o shor e swobe i 0 ekt N 4804 be Gariend oo 8L 3.0 B AN 14 g
Nota T; Reler 10 RETST11X 3or the M1 n.'u:}mwmqp-a.nmq :
. A 3 Fog

-t
1!

2 (3. 2% 5 TR N-S

"‘f.."‘ iradged o i%:,., »

RS R0 -

ound, nd ~55°CaTas 125C, uniess otherwas siated Wan the LM211, howeser, o
vollage, offsel curtent and bas Current specihcabons Pl v any supply voilagu oM &
- .

iyt o]
T
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Absolute Maximum Ratings for the LM311
It Mittary/Aerospace specified devices are required,
contact the Natlonal Semiconductor Sales Otlice/
Distributors for availabllity and speclfications.

Total Supply Vottage (Vad) 36V
Output 1o Negatre Supply Voltzge Vz4) 40V
Ground to Negatve Supply Voitage Vi) 30V
Didterential input Voltage 30V |
Input Voltage (Note 1) + 15V
Power Dissipation (Note 2) 500 mwW

Electrical Characteristics for the L1311 (Note 3]

Output Short Circuit Duration 10 sec
Operating Temperature Range 0o 70°C
Storage Temperature Range -65°C10150°C
Lead Temperature (soldering, 10 sec) 260°C
Voltage at Strobe Pin vt sy
Soldenng Information
Dual-In-Line Package
Soldenng (1056CONGS) ..eeveer neniiiiuians 250°C
Small Quthne Package
Vapor Phase (60 s6econds)...........ooviuenns 215'C
Intrared (15 S8CONGS) «.vvvrervnanevnrieneanen 220C

See AN-450 “Surface Mounting Me:=22s and Their Eftect
on Product Rehabiity* for other met~2as of soldering sur-
face mount devices.

pParameter Conditions Min Typ ! Max Units
Input Ottsot Vottage (Note 4) Ta=25'C, Rg'< 50k 20 75 mV
Input Otiset Current (Note 4) Ta=25C 6.0 50 nA
Input Bias Cunent Ta=25C 100 259 nA
Vuitays S Ta-25° 40 200 ' VImV
R;sponso f;rve {Note £) Ta=25C 200 ns
Saturation Voltago ¥.AN::2—;.1CO mV, loyt =50 mA 0.75 5 v
Suobe ON Current Ta=25C 1.5 3.0 mA
Output Leakags Current Vie2 10 mV, Voyt =35V
Ta=25C.lstROBE=3 MA 0.2 50 nA
V- = Vganp = —5V
input Ottset Voltage (Note 4) Rg<50K ‘0 mv
tnput Ottset Current (Note 4) 70 nA
Ingant Bias Cument 390 nA
Input Voltage Range ~145 138,147 ¢ 130 v
+ + - -
sy bl oo | o |
Positive Supply Curent TA=25C . 51 | 75 .mA
tNegatve Supply Current Ta=25C at | o mA
Now 1: Thes tawng apphos lor :lszTmmmmwmhmmumgnm»m.‘rn-wvmrw -’J‘-A;-Irmi_swdbl- .
mwuwmumwmpwmnm.:f_mmhm (ol N "*-
Nohz:Tr-nwn,zwwwauoolmuunI\wc.Fa., Q at d tsrperei 4. Govices In the TO-% £acHaGn Ml be Jerated based on

& thormal 1eastance of 150°C/W, unchon 1o ambmal, of 45°C/W, jurclon to case. The wrmal

amnent

Nows 3: Thess specifications apply for Vg

resistance of ¥ Ouak-inbne pasge a 100°C/W, jucbon ©

« 215V and the Giound pwn at ground, and 0°C < T < +70°C, unisss Otherwas -pm‘fv:.'n-oﬂulm;n.omﬂ

m\nmwurwmmwywwmmgomnwuﬂ%mw:lSprpu;

Noh4:Tn‘mmwwulwmvmuommvnm:m-dlodwcNou'.pum-
p..'m(uno-lam-mwmammmmwumonmolwmwkwm

lel:Tmummmfnd(moomm)ilalimerWluprSMVmM.
Nm-kmnmum'-lvwopanw\d;lmnmwommdahsm

voit of eanar sLcory win 1 mA load. Tn..m”
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.M111/LM211 Typical Performance Characteristics
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LM111/LM211 Typical Performance Characteristics (Contnusd)
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LM311 Typical Performance Characteristics (conuuea)
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Schematic Diagram
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MOTOROLA
g SEMICONDUCTOR s,
TECHNICAL DATA

Power Field Effect Transistor
N-Channel Enhancement Mode
Silicon Gate TMOS

These TMOS Power FETs sre aes.z~er ior high

. G AREERURRE L AT A T3 M o P g

IRF830
IRF831
" IRF832
IRF833

voitage, high speed power switchin? asc-.23tions
such as switching reguiators conve-tes solenoid
and rulay dnvers.

e Siicon Gate for Fast Switching Spess:

L

® Low 1pS(ont 10 Mimimize On-Losses Soecilied at
Elevatea Temperature rmos
* Rugaed — SOA s Power Dissipat > L mited B
e Source-10-Druin Diode Characterzes *2° Use With ?
Inguctive Loads
a
iz
= V——~CI;/
b

TMOS POWER FETs
4 and 4.5 AMPERES
DSlon) = 1.5 OHMS
450 and 500 VOLTS
™MS{on) = 2 OHMS
450 ana 500 VOLTS

—_——

|

.r;,- o

CASE 221A-02
[10-220A8)

=
o
o

-

MAXIMUM RATINGS
d : IRF \

ol .

| 830 | 831 ; 832 | 811
V0SS | 500 1 450 | 500 | 450 | Va.
VpGA , 500 ; 450 { 500 , 450 1 Vor

Unit

Rating

Orawn Soutce Vollape

Dran-Gate Voltage

! {Ags  20uth
1' Lale Sturce Vullgge v Vgs 20 vo.
Leain Currens H | Aa:
Conunuous, Tg + 25C 45 N i
Tg - 100C 3 25 [
Peak, Te » 25C ip 18 16 !
Totel Powur Dissipation « T¢ « 26 Pp 75 1 Watty
Derate above 25 C 06 | we
Operatng and Storage Temperature Ranpe T3 Taig - 5510 150 ] °C
THERMAL CHARACTERISTICS :
Therma! Hesistance — Junction to Case RagC 1.67 _% ‘TWYW
— Juncuon to Amo-en: Ru.JA 625 ! !
Maximum Lead Temp far Sooenng Fuposes W : 300 o
18 from Csse for 5 Secongs I i l

See the MTI4NES Desgner's Data Snect 100 8 commete set of Oesign Curves Jor the DIOAUC ON this GBI shecs,
De3ign curves of the MTPANAS are a0Dicabt 107 1ng serms O product

OUTLINE DIMENSIONS

- - -

1w A AT
el LT T T
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£
ELECTRICAL CHARACTERISTICS (I¢ 25 C unless otherwise notea’
Charsctenistic I Symbot Min | Mua Unit ‘I
OFF CHARACTERISTICS
+ Dramn Source Breskdown Voltage VIBRIDSS ; Vac ,
. Ivgs + 0.1p < 0.25mA) IRF83Y, IRFB33 450 | - |
IHFB10, IAFB32 . 00 ! - :

2eto Gate Vollage Diain Current i 1083 ' ama ,
tvps * Rated Vpgs. Vgs = 01 ! - : ar * |
ivpg © 08 Haea Vpgs, Vgs 0.7y 125C) - 1 i

Gate-Boay Learage Current, Forwara i IGssF - 100 bz :

i IVGSF *+ 20 Vac, vpg - O ! 2

j Gote-Booy Leabuge Current, Reverse I igssa - W) rhee
(VGSR - 20 Vaue, vps - O n :

ON CHARACTEHISTICS®

i Gate Thresnot Valtage i VGSun 2 4 X ,
VpS + VGs.ip - 025 mA) . !

State Do Suurce On-Resistance DS1on, Smepy
VG =+ 10 voc. Ip 2.5 Aac) IRF830, 1RF831 - 1%

IHF812, IRFHI3 - ’

On Stete Drain Cuttent VG 10 Vi 1000 - et -
Vpe, - £ var tHEFTUO IHERD 3 -
vpe, - B Vvao IRFA3Z. IRFBS. o -

Forwara Transtonauctance 123 TN N;
IVpg # 67L V. ip + 25A) IRFE30, IRFE31 25 — i
(Vps <~ 8V.ip - 25A) IRFEI2. IAFB3Y 25 - )

DYNAMIC CHARACTERISTICS 1
," Input Capacitance i JCrid - Lol I X
Vps = 25 V. v, s 0, i =
} Qutput Capscuance S ‘. IM"?‘S i Coss - 200 |
t Heverse Transter Capacitence R - ot '
EWITCHING CHARACTERISTICS *
' Turn-On Duisy Time i 1eom - N s ,
{ A
) Rise Time ! VDD~ 200V.Ip = 25Apk, I & - 3 |
! Turn OH Delay Time ' Agen = 15 Onms) b tgeoss ) & L3 i
’ - !
t Fall ime ' { 1 - 3
Total Gate Charge | Qg 1 22Ty 3J ns
N (VDs ~ 0.8 Rated Vpss,
Gete-Source Cherge VGs = 10 Vac. Ip = Rated Ip) Qg, V2 {lypr g
Gate-Drain Charge 00“' l 10 (Tygn l T -
SOURCE DRAIN DIODE CHARACTERISTICS * s
! i 1 -
Forward On-Voltage l ilg * Rated Ip. vsp P L1 0y | Ll Voo
Forward Turn-On Time ! VGgs = 0 ton ‘Ll{yv-l’eo bv 3tray mouciee. ¢
Ucvaue Recovery Tune h e ) 450 {Typ- - e
INTERNAL PACKAGE INDUCTANCE

internat Dran Inguctance Lg ! e

(Measured from the contact screw on 1ub 10 center of die) A5 (Typ. —
(Muasured from the draun lead 0.25° from package 16 centar of die) 4.5 (Typy @ -
internel Source Inductance M . L i 7.5 (Typ A
i

(Mussured trom the source load 0.25° from package 16 sourca bond pad)

“Pulse Tesi: Puise Wioin & 30U s, Duty Cycle » 2%

1) AdD 0.1 ¥ tor WIFE30 snd HFKD)

" e e
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