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Abstract
This thesis is the research of control speed D.C. motor
by D.C. constant current source which could variable current. It

is based on feedback control. Signal of motor's current ,sense by
sensor , would be compared with signal of current which wanted to
feed D.C. motor.This cause,power transistor operates in switching
mode.Because of switching,motor's current values as current which
wanted to feed D.C.motor.When we want +to stop motor,power
transistor will be off.Stoping motor causes motor regenerative

power to source by switching the another power transistor.
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¥ National
Semiconductor

Voltage Comparztors

LM1338/239/339, LM139A/235A/333A, LM29Q1,LM3302
Low Power Low Ofiset Voltage Quad Comparators

General Description

The LM139 series consists of four independent
precision voltage comparators with an pftset volt-
age specification as low as 2 mV max for all four
comparators. These were designed specifically to
operate from a single power supply over a wide
range of wvoltages. Operation from split power
supplies is also possibie and the fow power supply
current drain is independent of the magnitude of
the power supply voliage These comparators also
have a urnque characteristic in that the nput
‘common-mode voltage 1ange ncludes ground,
even though operated from a single power supply
viliage.

Application areas include himit comparaiors, simple
analog 10 digital converters; pulse, squarewave and
time oelay generators; wide range VCO, MOS clock
timers: multivibrators and high voltage thg.tal logic
gates. The LM139 series was designed 1o directly
interfecce with TTL and CWMOS. When operated
trom both plus and munus power supphes, they
will directly interface with MOS logic-- where the
lows power drain of the LM339 is a distinct advan-
lage over stancard COMparators.

Advantages

& High prec.sion comparators
» Reduced Vgg dnft over temperature

® Eliminates need for dual supplies

& Allows sensing near gnd

® Compatible with all forms of logic

® Power dran suitable for battery operation

Features

® Wide single supply voltage range or dual sup-
plies
LM139 seties, 2Vpct35Vpem
LM139A serws, LM29C1 =1 Vpc o218 Ve
Lr*2302 2Vpc o 28 Vpe
o1 {1Vpcw 14 Vpe
® Veiy low supply cutrent drain (08 mA} —
mdependent of supply voltage (2 miV compera
101 a1 +S Ve

Low input tiasing current 2L nA
Low input offset current 5 nA
and olfset voltage :3Imyv

= Input common-mode voltage 13nge includes ond
Oitferential input voltage range equsl to the
power supply voltage

L] LO\x"outpux
saturation veltage

250 mV at 4 mA

® Qutput voltage compinble vath TTL. DTL,
ECL, MOS and CMOS logic systemns

Schematic and Connection Diagrams

eyt O

outrL

Typical Applications (v+=50vy.)

EYITS

v
0

Ve

Baue Comparatos

Dlvirg CMOS

Dual-tn-Line and Flat Package
""VI)‘WI'HII (2 1] -yl ae wrvba wrer ). ot

" 1] lu ) " * '

0 ? 1 ‘ > HO '

Sulmid 7 outeury v WYY WPuT s MR} wm )
100 vob s
Order Number LM 1:39J, LM133AJ,
LM233J, LM239AJ, LM339J,
LM339AJ, LM290tJ or LM3302)
See NS Packaye J14A

Order Number LM339N, LA3ISAN,
LMZB01N or LM3302N
See NS Package N14A
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iypical rerivimance Cnaracteristics tm13s/m239/m3ass, LM139A/LM239A/LM338A, LM3302

Supply Current

Input Current

Output Saturation Vottage
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Application Hints

The LMi39 series are high gain, wide bandwidth
devices which, like most comparators, can easily
oscillate if the output lead is inadvertently allowed
to capacitively couple to the inputs via stray
capacitance. This shows up onty during the output
voltage transition intervals as the comparator chan-
ges states. Power supply bypassing is not required
to solve this problem. Standard PC board layout
1s helpful as it reduces stay input-output coupling.
Reducing the input resistors 1o < 10 k£ reduces
the feedback signal levels and finally, adding even
a small amount {1 10 10 mV} of positive feedback
(hysteresis) causes such a rapid transition that
oscillations due 10 stray feecback are not possible.
Simply socketing the IC and anaching resistors 1o
the pins will cause input-output oscillations during
the small transition intervals unless hysteresis s
used. If the input signal ss & pulse wavelorm, with
relatively fast rise ang {31] times, hysteresis is not
required.

All pins of any unused comparators should be
grounded.

The bias network of the LM139 series establishes a
drain current which is independent of the magni-
tude of the power supply voltage over the range
of from 2 V. 10 30 Voe.

It is usually unnecessary 1o use a bypass capacitor
across the power supply line.

Typical Applications (*- 1z Voc)

One Shot Multivibrator

The differential input voltage may be larger than
V* without damaging the device. Protection should
be provided to prevent the input voltages from
90ing negative more than -0.3 Voe (at 25°C). An
input clamp diode can be used as shown in the
applications section,

The output of the LM139 series is the uncommitted
collector of a grounded-emitter NPN output 1an-
sistor. Many collectors can be tied together 10
provide an output OR‘ing funcuon. An output
pull-up resistor can be connected to any available
power supply voltage within the permitted supply
voltage range and there is NO restriction on this
vollage due 10 the magnitude of the voltage which
is applied 10 the V' terminal of the LM139A
package. The output can also be used as a simple
SPST switch to ground {when a pull-up resictor is
not used). The amouni of Current which the
output device can sink s limmted by the drive
available {which is independeni of V') and the §
of this device. When the maximum current limit
s reached (approximately 16 mA), the output
iransistor will come out of saturation and the
output voltage will rise very tapidly. The output
saturation voltage is limited by the approximately
6022 1, of the output transistor. The low offset
voltage of the oulput transistor {1 mV) allows
the output 10 clamp essentially to ground leve:
for small load currents.

OR Gate

AV v

81-Stable Muttivibrator
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LED-Transistor with Base Connection
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