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ABSTRACT

The purpose of this project is to study the performance of circuit in IC PWM with this project to

build PWM circuit from general electronics component. To build circuit easy test to be defective and

best elastic. To test of the circuit, make circuit switching power supply that can output of 12 Volt and

maximum powecr is 12 Watt. So this use in electric component with voltage at 12 Volt or Icss than and it

requite 12 watt of power.
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4.7 35.07 200
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+12 VY T +5V 5V
R,©) vr) | Imd) | vE) | Ima) | () | i(ma) |
2k 12.01 6.09 5.00 2.53 -4.93 -2.5
1.5k 12.01 8.07 5.00 3.36 -4.93 -3.31
1k 12.01 12.15 5.00 5.05 -4.93 -4 98
500 12.01 24 .07 5.00 9.95 -4.93 -9.82
300 12.01 38.81 5.00 16.18 -4.93 -15.97
200 12.01 60.23 5.00 24 .87 ~-4.93 -24.55
100 12.01 111.8 5.00 47,42 -4.92 -44 .36
76 12.01 157.8 5.00 61.71 -4.92 -60.7
54 12.03 221 5.00 84.55 -4,92 -83.3
22 12.01 525 5.08 223 -2.8 -122
10 11.53 L 1800 5.02 L 472 -14 -130.8
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A1519 4.6 HANTNATOUUTIAMDIAWA (NATOUNINEGI 6 Tns)

Vi V) In(4) Vour ) | doyr (4) Py (W) | Pour W) (%)
0 0 0 0.00 0.00 0.00 0.00
2 0 0 0.00 0.00 0.00 0.00
4 0 0 0.00 0.00 0.00 0.00
6 0.24 4.39 0.18 1.44 (.7902 54.875
g 0.29 5.67 0.23 2.32 1.3041 56.211
10 0.37 7.29 0.30 3.70 2.1870 59.108
12 0.44 5.87 0.37 5.28 3.2819 62.157
14 0.51 10.40 0.43 7.14 4.4720 62.633
16 0.58 11.96 0.49 9.28 5.8604 63.15
18 0.52 12.05 0.50 9.36 6.0250 64.369
20 0.48 12.16 0.50 9.60 6.0750 63.281
22 0.45 12.15 0.50 9.90 6.0800 61.414
24 0.42 12.21 0.50 10.08 6.1050 60.565
26 0.39 12.20 0.50 10.14 6.1000 60.158
28 0.36 12.18 0.50 10.08 6.0900 60.417
30 0.34 | 12.16 0.50 10.20 6.0800 59.608

UszAnEnminie 60.611
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A @ K semiconsuctor 2N5401

PNP Siticos Transistor
Description
« General purpose ampilfer
« High voltage application
Features
= High callector breakdown voltage | Vao = - 160V, Vese = -150V
« Low collector saturation voltage : Vegpa=-0.5V(MAX,)
= Complementary pair with 2N5551
Ordering Information
Type NO, Marking Package Code
2N5401 2K5401 1082
Outline Dimensions unit : mm
| 34501
[ I 22501
3
+
208811

14, 00,40

rf [ 2samy.

_L_lll

i FIN Connections
§ 1. Emnitter

{ § 2. Bixe

Lol 3, Coletor

20:0

KELA 0000 1
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2N5401
Absolute maximum ratings {Ta=25"C)
Characteristic Symbel Ratings Unit
Collectar-Base vaoltage Vero -160 v
Collector-Emitter voltage M Veso -150 v
Emikter-Base voltage M Vg -5 v
Collector cwrrent Ic -500 mA
Collector dissipation Pr 525 mWw
Junction temperature H 150 T
Storage temperature Tag -55~150 *C
Electrical Characteristics (Ia=25"C)
Characteristic Symbol Test Condition Min. | Typ. [ Max. | Unit
Collector-Base breakdown voltage BVcgn | le=-100pA, Ig=0 160 | - - v
Collector-Emitter breakdown voltage BVezn | Ip=-1md, 15=0 -150 - - v
Emitter-Base breakdown voltage BVggn | Ip=-10pR, E=0 -5 - - v
Collector cut-off current Ipe | Vp=-120V, L=0 - - | -0 | na
Emitter cut-off current Imo Yeg=-3V, 1e=0 - - -100 | nA
DC current gain heegy | V=-S5V, Je=-1mA 50 - -
DL current gain by | V=S¥ I;=-10mA 60 - 210 -
DC current gain gy | Veg=-3V lp=-50mA 50 - -
Gollector-Emitter saturation voltage | Vegunryy | Ie=-10mA, Ix=-1mA - - 02 | W
Coflertor-Emitter saturation voltage | Vigaom | ic=-50ma, Ig=-5mA - - | 05| ¥
Base-Emitter saturation voliage Vpgaor) | le=-10mA, L=-ImA - - -1 v
Base-Emitter saturation voltage Vagpagap | Je=-50mA, Iy=-5mA - - -1 v
Transiton frequency 1) Vep=-10V, Ie=-10mA 100 - 400 MH=z
Collecbor output capacitance Cor Veg=-10, 1g=0, f=1MHz - - & pF

= - Pulse Tester : Pulse Width £ 300s, Daty Cycle Z2.0%
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Electrical Characteristic Curves
Fig 1P T, Fig 21 - Vig
-~ 1000 ey
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Trangition frequency v

Collector output capacilence Cob [ pF)
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Amblent lempsrsture Te{'C]
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ﬂﬁational Semiconductor

Warch 1580

CD4049UBM/CD404SUBC Hex Inverting Buffer
CD4050BM/CD4050BC Hex Non-inverting Butfer

General Description

Thees hit ullors g monoifhik: complomantisy VOS
(CMOS) intagratad dircuity oonystructi with N- and P-chan-
nal antencemant mixis bamisiors. Thase davices featze
Jogis leval conversion using only ons swpply voltage (Yool
The Input signat high iewel ¥y can axceed e Yoo supply
wiliags whan thase deviea are uasd for logtc leval convar-
giime, These devices arp intanded for uss ga hax budiars,
G405 o DTLITTL converters, or a8 CMOS auyent drhers,

Fealures

| Wids spply wilaga range ANy o 15y

_ m Okact cvive 10 2 TTL i0ad8 et A0V over 441 bampers-

hua ranga
» High soures and sink ourzant «apab iy
-mwvlu:mpm pamils input voltages greter

and at Ypgn = S0Y, they can driwa directly twa OTL/TTL :gﬂ:;criﬂg:;m
Ioads over the il oparaing temparshara range. W TMDS to DTL/TTL he converiar
» CHDS urent “ink™ or “stans” diver
m CMDS high-to-tow logic levdl conwerter
Gonnection Dlagams
COMOMBUBM/CMC4SUBC COMSBANTINOSING
Duakin-Une Packays Dualkin-Uine Package

1 L*¥ § it 1k £ FI3 B

» " 1] n i )

Y

Fi ll 5 It
wel [ -t

I'

¥gg Beh &

¥ [l
Vo
TSEETF -
Top View
Order Number CO4GOUB or CO40498

L L-F 4 ] L
13

L |01 2L I n 1t L) ]

Y

I' ]! ! '!: l‘ l‘!: 11 'I:-

Top View
Order Namber CDH050UB or CRHOS0B

P oML i el e L&A

Japng Buipaaul-uoN XaH HE0SCYTD/WB0S0PaD
Jayng Buissaul XaH DEN6FOPAD/NaN6Y0YaD
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Absolute Maximum Ratings muss1a2 Recommended Operating
1 NBary/Awrosucs xpetitiod davices are required, aondit| B (Hote 2.
plemst tomact e Natomal Semiconducior Saks &ﬂy‘g mﬂm} d Vi 15V
Office/Distribartors for aya¥alilty and spacificatons. oitaga
Inpud YoReos (Vi oV i I8V
Supply Voltage (Vo) =05V to + 18V
gt Voltaga OV . Yohage & Any Oulput Pin {Vix ) 0to Voo
i) 05V tp +18Y op T Range (T
Voitego &t Ay Ouiput PinVour) 0.5V o Vi + 0.5Y AN, COAOSDEM -55Clo +126C
Sterage Tamperatura Ranga (Ty) ~ 857 tv +150°C COMD4SUBG, COMDSOBC = 40T 1L+ BEC
Povesr Disdpaion (Pp)
Oual-indine 700 mW
Small Quting 500 miv
Load Tomperature (Ty)
{SeMdering, 10 saconds) 2600
DC Electrical Characteristics cowsmcoiosiv (o 2
Symbot Parsmater CondMone ~3C A +1C | oy
Min | Mex| Min | Typ | Mex | Min | Max
o Quisscent Devies Gumert | Vpp ~ 5V 10 s | 1.0 0 | EA
Voo =~ 10V 20 00| 20 80 | pA
Vpp = 15Y 48 603 | 40 120 | pA
VoL Low Level Output Voltage | Ve < Yo, Ve, = OV,
Hol <1 pA
Voo =~ &V ons o |ogs ops | v
Vg = 10V LY o | 008 sos [ ¥
Vpo = 15V gs 5 | 808 ops| ¥
Vo High Lovel Ceriput Voltage | Wiy — Yoo, Vi, = QY.
ol <1pa
Voo — 8V 493 493 | 8 495 v
Yog — 10V 208 a5 [ 1w 8.55 ¥
Vo - 18Y 1498 1495 | 15 1405 v
va LowLevel bt ¥ "ge | fol <1 A
{CDH0SGEM Orby) Voo — BY, Vo = 05V 5 225 1§ 15| v
Vop = TV, Vo = 1V an 45 | 30 30 v
Ypp = 15V, Vip = 15V 49 a75 | 40 40| v
v Low Loval bputvoltegs | lof <1 pa
(GO 04BN Driy) Ll AT 10 15 | 1.0 10| v
Voo = 10W,Vp -~ WV 20 25 | 26 o | v
Vo = 18V, Vo = 135Y 39 35 | ap 30 | ¥
Vi High Laval Inpxst Voltage | ol <1 pA
(COADE0BI Oniy) Vop = SV, Yo = 45V as a& | 278 as v
Voo = 10V, Vi = 9 ™ | 55 70 v
Vg = 18V, Vo = 135V | 118 f1o | azs 120 ¥
Vay High Lovel irput Voltags | flol < 1 pA
{CD404BUBH Only) Voo = Y, Vg = 05V AD AD | 95 aD ¥
Voo « 1V, Vo - 1V ao an 75 an v
Vop = TV, Vo = 15V | 120 2o | s 120 W
i Low Loval Cutput Qe | Vg = Voo, Yy = OV
Note ) Vor = 8V, Yo = DAY Y 48 | % 32 mA
Vo — OV, Vg — 05 | 12 as | 1z 63 mA
Vop~ 1V.¥n=15V | 35 | | 20 | 4 20 mA

epamion.
Wtk 2 Vaa = OV unioad phorsse sppotod

Hote X Thas wre posk Oupa curers cagebiston Cone ks Sutpet cornrd 13 nied Bt 12 wA cnesdenaen Ths outredt curman ! ol Nt e afomnd 1o arand P
vatop X cxtandod poriody o S ky, a7 loy 0 Tostad aoe OSTRA 8 teo

Wata ¢ “Absohda Meremen R adngs” au Moao i boyond which 00 s#icly of The dovicsd CANND § b guanicecd: ity 0 no! maan! o imply #1at he desin
atendd by operatied W these St Tha sadie of “Fpcammondod (paraing Londiiore”™ e "Esaoricnl Chacmchncias

BIAT prwidm corelftars for actal deabe

E Al
&> Mahasar
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DG Electrical Characteristics coaoamurcnososs tNos 2) (Contnusd)

Symbol Parameter Canditions ~85C s +RC | units
Min | Max [ Wn Typ | Max | 8n | Max
lom HighLaval Qutpt Cumant | Vgy = Vpp Vg = O
{Note 9) Vop — V. Vg ~ 48Y —13 -1 =16 -0,72 m

Voo = 10V, Vo = .6V | =28 -22| -2e “15 mt
Vg = 18V.Yo — 106V | ~80 ~72| =t2 50 mh

ey Input Currert - 15V, Vi — ¥ w=0,1 wip—4 [ =01 =10 | pA
Vg ~ 15V.Vig = 15V ot 102 | o3 10 | »A

Hote 1= Amﬂmmﬂmp‘“nmmumwmh duxo!nduim mmhqunmmmhhwtmmm
d Cperning L2 i peovinies oondons kv actusk diion

dhoeid he cpertod & these Fmate The tablo of “F
oprpien.

biobs T ¥eu = OV @ ofveosias spociend
Hote & Thne am pesic

DC Electrical Characteristics coioesuac/cowsas tNote 2)

ddors” et “Elecronk O

i onpt cormant cpbiitbay, O o s ol ol corent I meied 51 12 ava ol T ool ctrend s nes bar atio wed 10 poeed iy
wahist o woiew Oy} prriots of Tevm ey 80 oy 0w togaed tng oxfpest @) w o

Symbol Parameter Conditions —406 A FOC | i
¥Mn | Max | Mo | Typ | Max | Ma | Mxx
o Cudencant Devica Curent | Ygp —5Y 4 00 | 40 0 | pA
Voo —~ 1OV 8 008 | 8.0 0| pA
Yop = 15V 18 0.07 | 160 120 | pA
Yoo Low Level Ondput Voltage | Yy = Voo, Ve = OV,
fol<ipA
Vop ~ 055 o |oos aes | v
Vg = 16V 065 o |oos aos | v
Voo = 15V 0.05 0 |nos oS | v
Vou | Hoh Level Cuput Vo, g8 | Vis — Voo, Ve = OV,
ol <1 pA
Vop - & 483 455 | 4 435 v
Yo = 10V 908 885 | 10 588 v
Voo = 18V 14.95 1495 [ 1% 495 ¥
¥ LowLovel put Voltsge | Jol <t pA
COLGSBO O} ¥po =&Y, Vp — 15 225 | 15 15| ¥
Voo = 1V, Vo = IV a0 a5 | 30 a0 | ¥
Vo — 15V, Vg ~ 15V 40 ars | <o | v
Vg, Low Level put Voltape | Hoj <1 pA
£DAMIUBE Onky) Vpo ~ &Y. Vp ~ AV 10 13 | 10 w| v
Voo = 10V, Vo = 3V 20 25 | 20 20| v
¥po ~ 15Y,Vp - 13,8V 20 a5 | ao0 a | v
Vit Hgh Level ot Wottega | Mol <1 pA
COSUSERCOnl) Voo - EV,Vp = 45V | 4% as |27 a5 v
Yoo ~ 10V.Vp = & 7.0 ™ | 55 7.0 v
Ypn = 18,V = 135V | 110 110 | a2 10 v
Vi High Lovel input Veiage | flol <1 pa
{BO4DIBIRE Onty] Yoo = 5V, Yo = 05V 40 40 | 85 40 V
Yop ~ 18V.¥g = ¥ a0 80 | 75 ao v
Vg = 15V, Vg = 15V | 120 120 | 118 120 v

Ngke ¥~ Absoluth Mnrsran R ain gy’ 806 $10s0 valao, Diyond which T sofely of 19 dovios cannot be g & thay are ool e eant D imply thit e dedeos
shoukd ba cpbaied w2t thoas heia The takie of “Pucommonded Dperaing Condaon ™ and “Eleeiriol Chamcloristcs’ penidos @ndions Sr actust divice
oporeion.

Mote B Vas = OV Gricas oThoosked apectied

Hole & Thoss e prak oo crmes Capatiiiay. S0 sirmoa oo aamre i omod 5t 12 v maseen. Thi oot oo ord shou oo be sliowod 10 axcond S
afon fex cofinn dedd parncts of fene. iy and Toy; A Beated ona cudsd o @ o

[~}
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DC Electrical Characteristics cointsunc/Cospss (hoba 2 Coninyead)

Symbol Farsmster Conditons —HrC +C *87C  lunite
Win | Max| Min | Typ |Max| Min | Max
Too | LowLevel Outpet Cumsnt | Vigy = Vpg, Vi, = OV
Moted Vpo - 5V, Yo « 0.4V 40 5 a2 mA
Yoo = 10V, Vg ~ 0.5V a5 12 1] mA
Vpp = 15¥, Vg = 18V 25 0 0 mA
Ton Hgh Lwval Quigant Durreatt | Vige — Vpp, Vi, = OV
Noted) Vpo~ SV, Vg =48V | -10 -0a| -1.9 -0 mh
Yoo = 10V, Yo =~ 85V | —21 -19| -38 =18 mA
Yoo« 15V, Yo = 138Y | =74 =82) 2 ~% mA
iy it Oyryent Voo~ V. Vg -0V | -850 -na|-1w-2 10| aa
- 15V, -« 18y | 63 63 | 0% 10 | pA
AC Electrical Characterlstics® cosmsmuss/coamsusc
Ta = 25C, G ~ SO pF Ry ~ 200k, ¢ = % — 20 no. uness otharwise epeciiad
Symbal Pammetnr Conditions i Typ Max Unitx
i Propagation Delay Time Yoo - 8Y k] 55 [}
High-to-Low {_éval Ve = 10¥ 20 £ "
Vpp = 18V 1% 20 "
tean Prop agation Qelay Tima Vep - 5Y 45 B n
Lowsto-High Lavel Voo =10V -] 45 "
=~ Vo = 15V 20 55 m
g, Transition Tema Voo «~ SY 50 ) [
Higho-Low Levat Yoo =~ 10V F-2) L [}
Yoo — t5Y 1% x m
tnm Transition Thne Vegy = 5Y o0 120 m
Livweto-High Level Yon —~ 18V 0 55 ™
Voo “ 18V k-] 45 m
_ On input Capacitancs Any input 18 225 pF
A Parwenis: s graerarieod by DC oxrreiemd iwelng.
AC Electrical Characteristica® cosseam/cnssoac
Ta = 25C, G = SQpF, Ry « 200k & = % = 20 me, uniia ctherwisa speciiad
Symbol Pammeter Condiftons ¥in Typ M Units
tpsd Propagetion Deaday Time Yoo ~ 8V & 110 na
High-to-Low Level Ve = 10V = &5 ]
Voo = 18Y 2 0 ™
tmm Propagation Delzy The Voo = 5Y 80 Y20 m
Low-toHigh Level Voo — 10¥ 30 &5 ™
Ve = 15V = 46 e
o, Trangiton Tume Yoo — 5Y E ] 80 ng
Highto-Low Level Vo =10V .S 40 ns
Vo ~ 18Y 18 30 ne
LT Transition Tine Vo = 8Y L 7o o5
Lowto-High Level Ve = 1% a0 &5 n
Ve = 18Y 25 45 n
Cny Inguit Capacitance Any npat g 78 pF

*AC Fararyeiors e QEaariced by DO cornatgiod jesting.
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Schematic Dlagrams
CDMIUBMN/ COM040UBC COWIBN/COBSBC
1 ot & tderdical Units 1 ot 8 Kantical tinits

Vap Vo

|
e ]

1MUY QuTRET et

i
1
i

TUEERT-4
TUFERTI-3

Switching Time Wavetforms

TLR e

Typical Applications

CMOB to TTL or CMOS sta Lower Yip

Yoo
“
weeme VBt ™03
a0
-3
Hoke: Voo = Veog. TLFEY -4
Nokar iy P camo of B G0 JOMRIBACL0R B
ha oA X deive cagpabidsy iry wh ncm

o wobaga Eg, BVie = 10V ho COMDSGERY
CEWMAE criid e 4 TTL foncte
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2SK1056, 2SK1057, 2SK1058

Silicon N-Chamel MOS FET

HITACHI

Application

Low frequency power amplifier

Complementary par with 28J160, 285161 and 251162
Features

+  Good frequency characteristic
High speed switching

Wide area of safe operation

+ Enhancernentmode

-

28K 1056, 28K 1057, 28K 1058

Qutline

Absolute Maximum Ratings (Ta=25°C)

item Symbol Ratings Unit
Drain lo scurce votage 28K 1055 Vom 120 v
28K108T 140
PEKI0SS 160
Gale o soue vollage Vo 115 v
Drain curren I 7 A
Body o drain diode reverse drain curent La 7 A
Charnel dissipation Peh* 0 Lid
Channel temp ecature Teh 150 C
Storags temparal urs Taig £S5 10+180 <

Note: 1. Value sl T, = 25T



77

28K1056, 25K1057, 2SK 1058

Electrical Characteristics (Ta = 25°C)

em Symbol Min Tvp Max Unit Test condifions
Drain to source 28KI1058 Vopoe 120 = - v Ip = 10 MA, Vg = =10V
breakdown vottage 28KI1057 140

25K1058 160
Gate to soums breakdown Vngsse 115 — e v o= £100 pA, V=0
voitage
Gate o source cutoff voltage Veg D15 — 145 V lo= 100 MA, V= 10V
Deatn to source saturafion Visms o o 12 v Ib=TA V=0
voitags
Forward trenafer admittance  |yfs| 07 1.0 1.4 3 1= 3A, Vga= 10V
Inpat capacitance Ciss - 600 —_ pF Ve s =SV . V=10V,
Cutput capacitance Coss e 350 — pF f=1MHz
Reverss irensfer copacitance Giss —— 10 — pF
Tum-on time ton — 180 - ns V=20V . Lh=4A,
Tum-off ime i —_ 60 — ns

Note: 1. Pulsefest

HITACHI
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25K1056, 2SK1057, 25K 1058

Power ve. Temperatue Derating Maimusm Sate Operation Area
150 20 T
Taw 28C
E 0 e {C0MMINGOKIS)
5 < s
0 - S
- 100 2 BN
1 , - |
'E- 1
3 N 5 o o et
8 g S 10 {
g 11
a.s |11
2EKAG56] [FIaKI0hT
a2 [ 3sK1088
6 50 100 150 16 20 S0 100 200 300
Caen Tampetatue To (°C) Drain o Source Voltege Vg (V)
Typical Qutput Charactaristics Tygical Transfer Charackdstics
16 1.0
11T T Vi,
)5 ™ Tc=25°C a {0V
8 "‘:"ﬁ 5 oa =1 J%O‘ A
s : Y
A
o B {//“_._'\7 L 'Y f” ’
H 35 [ ///
Y
g K*’# Ph N g A /'/
| -~
2 e a2
2
A -
0 10 24 30 40 50 1] 0.4 o8 12 15 2.0
Draln to Scirce Vollage Vgg (V) Gate to Sowrce Vdaige Vas (V)
HITACHI
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25K1056, 25K 1057, 25K 1058

Cxain i Source Sayraton Diain fo Sowce Vdiage ve.
Valiage vs. Drain Cumrent Gata to Source Virltage
1@ T =T 10 I J
5 8 B ,,-ﬁJlj aﬂ B To=28%C
=l H : < \\
2 aa
g 2 i E 3
] g 10 i S
‘% 5 os g N
2 22 q ]
' 0.2
§ g o~ _ 5%: 14—
LEA ]
01 a2 as 14 2 5 10 ] 2 4 6 8 0
Orain Curant ip (A) Gate 1o Bowres Vellage Vg (V)
Input Capaciiance ve. Galks Forward Tranefer Admitancs
Bouros VoRage ve. Frequancy
1000 @ an
8 — £ 10 :
3 %00 E 03
: oo
< ;
200 § oo
g‘ g Vs =10 V™
B Vos = 10V g oo ==pio =2 A ==
1= 1Mz
100 L] g o
) i 9.0
8 -2 -4 -5 -8 -0 Wk 30k 100k 300k1TW IM 10M
Gets w0 Source Voltage Ve (Vi Fraquency 1 {Hz)
HITACHI
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25K 1056, 28K 1057, 25K 1058

80

Bwiching Time y5. Drain Curert

500
2 200 ton
——r ;‘*ﬂ‘-—'.-
f_ 100 =
5 ma
g = =
5 AT o
:E 2 e
&

5
01 02 05 10 2 5 1o
Orain Curant i (A)

Switching Time Test Clrout
Quiput

PN = 50
duty rafo
=1 9%

Output

90 %

— 20V

HITACHI
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Low Offset Voltage
Dual Comparators

The LM3GS eefias are dual independent préciaite: vollag & Comparatons
cupabie of single o S3R supply oppraton. Thems devdces ane designed o
POTITER & COMYNDN M0t ranit=o-or buittd el with SINGNE Supply Operation,
Ut ofeet volege specifcatons as low a8 2.0 mY amke S oevice an
emelient wriecion for many oppicalons kv comtumer sutomolve, and
ndsatrial wlacironics,

* Wida Singie-Sopply Range: 20V de o 38 Vde
* Splt-Supply Renpe: 1.0 Vdc o 118 o
# Vary Low Cuarent Drain Indapendsnt of Sipply Voltage: 0.4 mA
# Low input Biss Ourset: 28 nd
# Low npat Ofhet Cutrent: 5.0 b
# Low inpit Ofset Voliage: 2.0 mV {max) LASS3A
° 1.9mV {max) | 2530393
# Inpuk Common Mode Ranpeto Ground Level
» Difsrential inpot Voliage Range Edusl to Power Supply Witage
+ Oulput Volag e Compatitls with OTL, ECL, TTL, MOS, sand CHOS Logis
Loveh

* EBG Clanps o e Inputs (narests Trd Rugpedness of fis Divice
Withcut Affecing Performiance

Representatlve Schematic Diagram
{Cangranm i by for 1 compagik}
+inpst

-]

ot opul

Oy s stocument by LMBIND

LM393, LM383A,
LM293, LM2903,
LM2903V

SINGLE SUPPLY, LOW POWER
DUAL COMPARATORS

SENICONDUCTOR
TECHNICAL DATA

ORDERING INFORMATION

Operating

Device Tamgerabire Rinige Package
IMN0 T =28 10 +348T 508
L0 Ta= 00 +RC o8
AN Plastic TFF
MO0 Tyt w070 +OSC S
LN 253N Plastc (1P
LB 30-8

Th= ) +108C -

LM2900VH Piattc NP

L Noloroie, e, 15 Few 4
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LM393, LM393A, L2903, L2903, LMZ903V
MAXRIUM. RATINGS

Rating Smbol Yalue Undt

Powsr Supply Wllage sgartid | e

Vec
rput Diforontst VoRage Ramge VioR 35
rpul Camen Mot Vallage Renge VicR ~0ats +38

Crpnt Short Clreut-to-Siround 150 Conlnuous
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APPLICATIONS INFORMATION
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