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ADVANCED CIRCUITS 1414

BIDIRECTIONAL SERVO-AMP AND PULSE WIDTH DETECTOR

features

1 ~ ] 14
° Bjdirectiona] operation with X §
single supply 20 : i :
e 400mA load current capability 3] P —
without external power transistors §§
e Easily Time division multiplexed gt 1
for multi-channel operation 5 (] 10
¢ Adjustable dead-band 6 1] il
7L 8
ey
-

description .

The SN76604N is a pulse width demodulator and servo-amplifier with internal
output transistors designed for remote control applications. It contains an
internally generated reference pulse whose width is comparéd to the bidirect-
jonal amplifier which drives an external servomotor until the error pulse is
within some minimum "dead-band" of zero. Dead-band width ig;control]ed by

the external capacitor on pin 9. P
o~

The SN28604N is an e]ectriha]]y jdentical part to the SN76604N and is avail-
able in a 12-pin package.

applications ) : . e
Consumer applications include the following:

e Toys: Car, tank, robot, model aircraft

o Home Entertainment: Stereo, games, intercoms

e Industry: Camera control, emergency signal, flow control
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SN76604N BLOCK DIAGRAM
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ADVANCED CIRCUITS SN76604N
electrical characteristics at 259C, Vcc = 4.8V

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Pin 3, 6 = GND - 12 15 mA

Supply Current  ['pin'3 =y ., pin 6 = GND - 40 45 mA

Input Current pin 1 or pin 3 = 1.5 volts - 0.17 0.3 mA
output offset voltage with no ‘
input (pin 11 & 13) - 0.001 0.5 volts
Qifferentia1 output volta?e

Output Voltage 123?112n10ad (pin 11 & 13 2.8 3.5 - volts
'voltage pin 11 to GND with _
no input, no load 1.9 2.45 2.9 volts

e sasae | Pin 9 = 6D 7.5 10 |12.5 K

DC TEST COFIGURATION
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ADVANCED CIRCUITS SN766040

description
a. Input Circuit

Because of an integrated inverter the SN76604N can be driven from negative

" or positive going pulses. Positive going pulses are fed directly into
pin 3. Negative going pulses are fed into the inverter at pin 1 and pin 2
and 3 have to be tied together. The trigger level for the pulses is 1 volt.

Negative voltage pulses have to be coupled capacitively as shown in fig. 2.
The pulse amplitude then has to be 4-5 volts peak-peak with 4.8V supply.

b. Reference Pulse Circuit
The external set up for the reference pulse circuit is shown in fig. 3.

The reference pulse width of the monostable is given by the equation:
’ Ton = 0.9.R1.C1.(Vp-0.7)/vCC

Where Vp is the voltage at the wiper of the servo potentiometer. For
correct function following limits should be observed. '

1) 3K< Ry <12K
v

2) Vp min

3) Rz min = 1.5K

R. can be omitted if it is ensured that the wiper voltage never decreases
bé1ow 1 volt, e.g., if the motor shaft rotation is maximum 180° and a
270%otentiometer is used.

The minimum time period from one input pulse to the next one is defined
by the RC time constant of the charging circuit, which is highest with o
the wiper in mid position. For high duty cycles therefore, a low impe-
dance potentiometer shall be used.

The minimum period between input pulses is

T

R

=10 xR, C

off 071
0 is the equivalent charging resistance, defined by RZ’ R3, R4 and

Rpe (Q31)-

Choosing Ry maximum (12K ) and R, minimum ( 1,5 ) 100% duty cycle is bossible.
Variations of. reference pulse width with respect to supply voltage changes
are eliminated and

T <o.2
Vec/vee



ADVANCED CIRCUITS SN76604N

description (cont'd)

The temperature coefficient of the reference pulse width is given by
the TC of Rl’ Cl'

In order to avoid jitter of the reference pulse the outputs (pin 11-13)
must be loaded with at least 1K.

c. Dead Band

The purpose of the dead band is to avoid motor-boating. The dead band

is made by shortening the difference pulse (error signal) if the reference
pulse is shorter than"the input pulse. This results in a small time
hysteresis. The dead band is defined by the capacitor from pin 7 to
ground and typical correlation values are

Tdead band 3 us/nf
d. Pulse Stretcher Circuit

The difference pulses might be too short for starting the motor. For this
reason the difference pulses can be widened up to nearly 100% output duty
cycle.

If R6 is greater than 30K the minimum output pulse width is defined by
R.C, and the hysteresis of the Schmitt-Trigger (0.7V) and then the ratio
o§ ﬁaximum output pulse width is a_ factor of three.

If R. is less than 10K the Schhitthrigger action is disabled and the
miniﬁum output -pulse width can be zero. The slope of error pulse
width correlation can be adjusted by R7.

e. Lock Qut Circuit

If the output bridge would become conducting in both directions by any S
circumstances a lock out logic then avoids excessive currents by pulling o
the output down to zero.

f. Power Output Stage

For forward-backward operation of the motor with only one untapped supply
voltage, pin 13 is connected to an internal voltage divider. Because
therefore, one motor terminal (pin 13) is always at a constant voltage :
level. A revolution rate dependent feedback can be taken from the other R
motor terminal by a resistor (typical 10-30K) connected from pin 11 to T
pin 5. '

|
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Fig. 2 Input set up
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Fig. 3 Monostable set up
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pulse duration resistor

- charge limiting resistor

setvo potentiometer
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pulse deviation capacitor
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SN76604N
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TYPICAL CHARACTERISTICS
DIFFERENTIAL OUTPUT VOLTAGE

VOLTAGE (V)
w
o
1
T

*10 LOAD
204 (PIN 11 & 13)
* TA=25°C

DIFFERENTIAL OUTPUT

— Vee{VOLTS)

OUTPUT-SINK CURRENT VS OUTPUT VOLTAGE

1.0+ Vee =4V 5V

064 Ta =25°C

OUTPUT VOLTAGE (V)

_— OUTPUT SINK CURRENT (A)



SN76604N

100
+6.5V O——"\\V\—y

4.79%

10K

:E2K

SN76477N

AMP
100 ~ 800K
CAR ENGINE SOUND CKT EXAMPLE
-
PST
D INPUT o @ CHANNEL-1 SERVO AMP
SN76604
CLK INPUT DCLK
Q
CLR
.
PST CHANNEL-2
—° Q Tx18 ~20 M s
D CLK o1—e 200 Uis
] 1
CLA CLK INPUT

CHANNEL- | CHANNEL2 —L"_”_

CHANNEL PULSE WIDTH

D INPUT _I 15ms+ 05ms .
CHANNEL-1 —l l I
CHANNEL-2 l—‘———-

DECODER CKT FOR 2-CHANNEL DIGITAL PROPO




This datasheet has been downloaded from:
www.DatasheetCatalog.com

Datasheets for electronic components.


http://www.datasheetcatalog.com

Texas Instruments

http://www.ti.com

This file is the datasheet for the following electronic components:

SN76604N - http://www.ti.com/product/sn76604n?HQS=TI-null-null-dscatalog-df-pf-null-wwe



