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TYPE SWN76477
CIRCUITS /Lm’! <\. *OMPLEX SOUND GENERATOR

BULLETIN NO. DL-S 12612, SULY 1278

assnmam—

™ N OR NF DUAL-IN-LINE PACKAGE
(TOP VIEW)

e Generates Noise, Tone, or
Low-Frequency-Based Sounds,

or Combinations of These ENVELOPE SELECT |

. GROUND

e Sounds Are Defined by User E£XTERNAL NOISE CLOCK

via External Components NOISE CLOCK RESISTOR

NOISE FILTER CONT. RESISTOR

e Allows Custom Sounds to be NOISE FILTER CONT. CAPACITOR

Created Easily DECAY CONTROL RESISTOR

. ATTACK/DECAY TIMING CAP.

e Low Power Requirements SYSTEM INHIBIT

) ATTACK CONTROL RESISTOR

e Allows Multiple-Sound AMPLITUDE CONTROL RESISTOR

Systems ) FEEDBACK RESISTOR

. . . AUDIO QUTPUT

e Compatible with Microprocessor vee

Systems

description

The SN76477 complex sound generator is 2 monolithic chip combining both analog |

circuitry. It includes a noise generator, 3 voltage-controlled oscillator (VCO]J, and 23 sup

{SLF} together with a noise filter, mixer, attack/decay circuitry, audio amplifier, and contro

tone, or low-frequency sounds and any combinations of these. Programming is acco

user-defined external components, which allows a wide variety of sounds to be cre

applications. This device may be used in a variety of applications requiring audio feedba

entertainment equipment such as arcade or home video games, pinball games, toys: [

A such as timers, alarms, and controls; and industrial equipment for indicato

Qperation is either from a five-volt regulated supply applied t0 Vreg, OF from a 7.5

Vreg

ENVELOPE SELECT 2

MIXER SELECTC

MIXER SELECT A

MIXER SELECT B

ONE-SHOT CONT. RESISTOR
ONE-SHOT CONT. CAPACITOR
VCO SELECT

SLF OSC. CONT. CAPACITOR
SLF OSC. CONT. RESISTOR
PITCH CONTROL

VCO CONTROL RESISTOR

VCO CONTROL CAPACITOR
EXTERNAL VCO CONTROL

bipolar) and digital (il
er-low-frequency osciilator
i circuitry to provide noise,
mplished via control inputs and
ated and tailored for particular
ck to the operator including
onsumer-oriented equipment
rs, alarms, controls, etc.

olt to 10-voit supply applied to a

built-in voltage regulator through the VCC terminal, in which case a regulated five volts is available from the Vreg

terminal to power a small amount of external circuitry, or to provide a high-logic-level voita

ge to logic inputs.

More detailed information on the functions of various parts of this device is found elsewhere in this data sheet in the

section entitled "Qperation.”
absolute maximum ratings at Ta =25°C (unless otherwise noted)

Supply voltage, VCC (see Note 1)
Supply voitage, Vreg

input voltage: any logicinput . . - - - st ottt e e e emer

any capacitor input

Operating free-air temperature range
Storage temperaturerange . - - - * - N
Lead temperature 1/16inch (1.6 mm) from case for 10 seconds

recommended operating conditions

Supply voitage, VCC
Supply voitage, Vreq
Operating free-air temperature

NOTE 1: All voltage values are with respect 10 the network ground terminal.

-~

MIN
7.5
45

-10

NOM

25

15V

. 8

12V

.5V

. 0°Ctw70°C

. —65°Cto 160°C

.260°C

MAX  UNIT
10 v
55 v
40 ’c
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TYPE SN76471
COMPLEX SOUND GENERATDR

electrical characteristics at Vieg=5 V,Ta=

256°C (unless otherwise noted)

PARAMETER AT PINS TEST CONDITIONS [ Min_ TYP  MAX | T
' High-level input voit 1.9.22, 25 2 10 v
igh-level 1npy volta
IH e o 26,27, 28 ;
Vv Low-level input voita 1.9,22,25, 08| V
] v .
L o 26,27, 29
Maximum peak-to-peak R =1 k§2, R = 100 k82,
VopP _ 13 toad tdbk 25 30 v
output voltage swing . Hpin11) ® 200 uA
Vreg Regulated output voitage 15 Vec =828V, ligad = 10 MA 4.5 "85 v
Input regulation 15 Vec=75Vwi2V, lload = 19 MA 150 mV
One-shat capacitor 23 2.5
Trip points | Noise filter capacitor 6 ) 32 \Y
SLF capacitor 21 2.5
External VCO cutoff voitage 16 2.35 '
System inhibit or
. ystem ! 9,22 , 150
High-tevel VCO select
W . V=2V BA
input current o 1, 25, 26, 40 75
Other logic inputs
27.28 i
c i . 4,5,7,10. . 400 A
antrot in yt curren
© 11,18, 20, 24 .
Dynamic output impedance 13 ‘ 100 Q
' Suppl LV 14 vec=8sV. s 10| ma
P current a .
cc ey cc All inputs and outputs open m
functional biock diagram
vCcO EXTERNAL PITCH
SELECT VCO CONTROL CONTROL
,..._..__.___.__.._.._____.____._._....__._ ——
] 22 16 19 \
SLF 120 SUPER.LOW- AAA EXTERNAL vCOl ‘—EI_D veo
FREQ. OSC OR SLF » vco
CONTROLY () :21 Y SELECT 7 | CONTROL
: S I
NOISE Iy 5I|
CLOCK 1 N
CONTROL — | NOISE NOISE NOISE '—"‘"Ul s
i . CLOCK GENERATOR FlL‘_l’ER -] CONTROL
EXTERNAL 13 2 Vreg (5 V)
NOISE CLOCK \ v
| REGULATOR 4-—-’.-‘ Vcc <78V
| pryp 2 e GROUND
SYSTEM D.r__‘ ‘ | MIXER __g""' FEEDBACK
INHIBIT I[‘gé?(? RESISTOR
: i ENVELOPE 13‘
‘ ! GENERATOR AP0 AUDIO
| < ENVELOPE AND i | — OUTPUT
- SELECT MODULATOR
! ONE " oGic - ‘
SHOT - |
| CIRCUT ]
booga] 2e | 28 2%2_5&7 8 10 7| wl ]
\_V_'J 1 2 A 8 C . >
\ 7\ / ATTACK ATTACK DECA AMPLITUDE
ONE SHOT DECAY CONTROL CONTROL CONTROL
CONTROL ENVELOPE MIXER TIMING
SELECT SELECT CAP
 denotes pr ogramming via capacitor
T denotes programming via rasistor
A genotes.programming via logic level
> denotes programming via analog voitage
FIGURE 1

TEXAS INSTRUMENTS

INCORPORATED

POST QFFICE BOX 225012 » DALLAS, TEXAS 75265



)
i

TYPE SN76471
COMPLEX SOUND GENERATOR

TABLE 1
SUMMARY OF FUNCTIONS
DESCRIPTION . INPUT PIN FUNCTIONT PARA.
LIMITS NO. NO.%
[ | Resistor (R ) 7.5 k& Mi 20 1

‘:S—L Contror 722~ ?r SLF \ 3 l ‘ —‘ SLF frequency {Hz} = e 1
I SLF Control Capacitor {CsLF! | See Note 2 SR RsLF * CSLF

VCO Seiect { 10 V Max | 22 | A = internai control (SLF) = external contrai (pin 16} \

. . ) 0.64 -
VCO Control Resistor (Ryco! 7.5 k2 Min 18 Min. VCO frequency (Hz} = U
Rvco * Cveco
{ VCO Contro!l Capacitor (Cyco! | SeeNote 2 77| Max. VCO frea. = 10 X Min. vCO freq. .
‘ External VCO Controt \ ovVte25V 16 Increase in voitage decreases VCO frequency ‘l
voltage at pin 19
pitch Control 5V Max 19 VCO duty cycle = 50 X e %
voitage at pin 16
47 k) Nom, 47 kS enables internal noise clock, high logic
Noise Clock Control : 4 ] )
100 k2 Max level enables axternal noise clock input {pin 3} 3

E xternal Noise Clock 10 V Max \ 3 ‘ Enabled by 8 high \ogic levet atpin )

[ Noise Filter Control Resistor {ANE) e M | 5 | 1.28 s !

- . 3 dB freguency (HZ) = —————

l—'No-se Filter Control Capacitor (Cnyg) | See Note 2 6 | RNF * ONF

| Mixer Select A [ 10V Max 26 |

Mixer Select B 1 25 5

|, \ 0V Max ——l outputs. See Tabie 2, Section 5.

[ Mixer Select € 1710 V Max 27 |

H inhibits sound oU ut, L enables sO nd output,
System Inhibit \ 10 V Max 9 ‘ _m Y Py 6 \

H-to-L transition triggers one-shot when operable

‘ One-Shot Control Resistor {Ros! \ 7.5 kQ Min’

rﬁne-Shot Control Capacitor (Cos!

See Note 2

One-shot duration {seconds) = 08 * Ros * Cos

Enveiope Select !

10 V Max 1__]

¢ Envelope Select 2

,,_-,,
[
u

10 V Max 2 |

Select enveiope for sound output from mixer.
See Tabte 3, Section 8.

Selectone or 3 combination of generatar \

‘Attack/Decay Timing
Capaaitor {Ca/D)

See Note 2 8‘\

Attack time {seconds) = Ra * CA/D

|

\

\
[
|77.5 kil Min
|

|

l

for up to 10 mA of §.volt regulated
supply for use outside the chip.

[ Atack Control Resistor {Ra} 10
- - Decay time (seconds) = Rp * CA/D
[ Decay Controt Resistor (Rp) 7.5 kil Min 7 |
Amplitude Control 47 k2 Min, \ " Voue 34RE i en RE is connected b :
Resistor (RG!} 220 k2 Max out " T Rg F ected berween
’—F?edback Resistor (Rg) i | 12 | min 12 and pin 13. See Note 3. 10
‘iAudio Output | | 13 | Requires pull-gown resistor from 2.7 kS to 10 k2 i
7.5 v Min, 14 Input if unregulated supply voltage is used
Supply voltage. vee 10 V Max \ \ {uses internal regulator). Leave open if
5.voit reguiated power 1S applied 10 pIn 15.
\nput for 5-voit reguiated supply. if 1
. 4.5V Min, 7.5-\.:on 1o 1§~otx supply is applied
Supply Voitage. Vreg 5.5 V Max 18 to pin 14, this becomes the output
J

raound

L2 |

Comman ground ‘

* All equations ars for Vreg

=5V, Ta" 25° C. Resistors and capacitors are connected from the pin \ndicated to ground
H = high logic laval (3 2 V), L = Tow logic level (<08

V or open).

{paragraph number referred to it in the section of this data sheet entitied

NOTES: 2. For affactive operation, the vO
3. When this device

from the axternai amplifier isc

-

is uged with an ext

itage at any capacitor input

onnected 1o pin 12.

uniess otherwise noted.

»QOperation.’”

pin shauid not exceed 4 volts.

arnal audio amplifier, pin 13 is connected to the input of the ax ternal amplifier, and feedback
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TYPE SN76471
COMPLEX SOUND GENERATOR

OPERATION

1. super-low frequency oscillator (SLF)

The SLF is normally operated in the range of 0.1 hertz to 30 hertz, but will operate up 10 20 kilohertz. The frequency

is determined by two external components, the SLF control resistor [RgLE) at pin 20 and the SLF control capacitor
{CSLF) at pin 21 according to the following equation: .

' 064
Equation 1: SLF frequency (H2) = s——TF¢ atVrieq =8 V.
RSLF -CSLF 0
RgLF should have a minimum value of 7.5 k2.
The SLF supplies two signai-s to other parts of the device. it feeds a 50% duty cycle square wave to the mixer, and it

feeds a triangular wave 10 the external VCO or SLF select logic, where, if VCO select (pin 22} isata high logic level, it
is fed through to the VCO to modulate the frequency of that oscillator.

2. voltage-controlled oscillator (VvCO)

The VCO produces a tone output whose frequency is dependent upon the voltage at the input of the VCO. This
controlling voitage may be either the SLF output described above, or an externally generated signal applied to the
external VCOQ control, pin 16. The method of controlling the VCO is selected by the logic level at the VCO seiect
{pin 22). With a low logic level applied to VCO select, the VCO frequency is controtied by an external signal applied 10
the external VCO control, pin 16. When a high is applied to the VCO select, the VCO frequency is controlled internally

by the triangular waveform signal generated by the super-low-frequency oscillator, and the output of the VCO is a

frequency modulated waveform as shown in Figure 2 below.

SLF RAMP
VCO OUTPUT

FIGURE 2

The higher the voltage applied to the VCO (either internally from the SLF or externally applied to pin 16}, the lower
the frequency of the VCO output. An alternate method of applying an external voitage to the VCO input is to do so
indirectly by applying the controlling voltage to the SLF oscillator controt capacitor input, pin 21. In some applications

this may be more convenient than using the pin 16 input.

The minimum frequency of the VCO is determined by the VCO control resistor (R\/co). at pin 18 and the VCO controt

capacitor {Cyco) at pin 17 according to the following equation:

0.64
Equation 2: Minimum VCO frequency (H2) = ———at V =5V,
quat &vco - Cvco . 8

The frequency range of the VCO is internally determined atan approximate ratio of 10:1, so the maximum frequency
of the VCO will be approximately ten times the minimum frequency determined by the external components RvCO

and CyCO-
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" TYPE SN76477
COMPLEX SOUND GENERATOR

3. noise clock

OPERATION

2. voltage-controlied oscillator (VCO) (continued)

When the external \VEO control {pin 16) is used (VCO select, pin 22, is low), the voltage at the external VCO control
shouid range from Q 10 2.35 volts. If this voltage goes above 2.35 volts, the output of the VCO section saturates ata
high logic level and in turn saturates the output amplifier-stage. This may be used as an alternative method of disabling
the sound output without changing the system inhibit input. The input at the external VCO control may be a de
voltage producing a constant tone, or any digital or analog type input to modulate the frequency of the VvCO.

The pitch control {pin 19) varies the duty cycle of the VCO output according to the following equation:

ion 3: ~ 5g x ‘Oitage atpin 19
Equation 3: VCO duty cycle = 50 X voltage at pin 6 %.

By leaving pin 19 high, a constant 50% duty cycle is achieved. The minimum duty cycle attainable is approximatelv
18%. The specific duty cycle applies to constant tones produced by applying a constant dc voltage at the external VCO
control, but the pitch control may be used 10 aesthetically alter the pitch of any frequency-moduiated VCO output
signals.

The output of the VCO is a square-wave pulse and is supplied both to the mixer and through the envelope-select logic
10 the envelope generator and modulator.

The noise clock internally generates clock pulses and supplies them to the noise generator. The noise clock resistor
{pin 4) sets the internal operating current for the noise clock section. The nominal value for this resistor is 47 kQ. For
faster clock rates, a smaller valued resistor may be used. For siower clock rates, a higher valued resistor may be used, but
it shouid be limited to 3 maximum of 100 k). 1t may be desirable to use an external noise clock to provide a lower
frequency noise or a more precise clock rate. This external clock signal should be applied to the external noise clock
terminal {pin 3), and the noise clock resistor input should be taken to a high logic voitage level. The external clock
signal shouid be a 10-volt-maximum peak-to-peak square wave.

4. noise generator/filter

The noise generator produces psuedo-random white noise that passes through the noise filter before being applied to
the mixer. The variable-band-width low-pass filter has its 3-dB rotloff paint defined by th e noise filter control resistor
(RNF) at pin 5 and the noise filter control capacitor {CNE) according to the following equation:

1.28
Equation 4: 3-dB frequency (Hz) & ———————at Vieq=5V.
g ® RNF-CnE 9

RnE should have a minimum value of 7.5 k£ in order t0 {imit the current in the noise filter section to a safe operating
level. ‘

TEXAS INSTRUMENTS
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TYPE SN76477
COMPLEX SOUND GENERATOR

OPERATION r

5. mixer

The mixer logic selects ane of a combination of the inputs from the generators and feeds the output 10 the envelope
generator and modulator. The mixer performs a logical AND function on these sounds; therefore, the output of the
mixer is not a combination of simuitaneous sounds. The output of the mixer is determined by the logic levels at the
mixer select inputs as shown in Table 2, below. .

TABLE 2
p;uxsa SEL:CT INPUT: MIXER
QUTPUT
(PIN27)  (PIN25)  (PIN 26}
L L L V)
L L H SLF
L H L NOISE
L H H VCO/NOQISE
H L L SLF/NOISE
H L H SLE/VCO/NOISE
H - H L SLF/VCO
H H L] INHIBIT

H = high tevel
L = low level or open

Figure 3 isan example of how two signals would be combined by the mixer according to the logical AND function with ﬂ‘
the mixer select times set for SLE/noise {C input high, A and B inputs tow). ’ '

SLF
QUTPUT

cnnm——

| S
NOiISE !
QUTPUT

MIXER
OUTPUT

FIGURE 3

To obtain two sounds occuring simultaneously (e.g., car engine and siren of, steam engine and whistle}, an external
muitiplexer is required. The multiplexer is an oscillator or frequency generator that can switch the mixer select lines at
a rapid rate so that the two sounds seem 1o occur at the same time. The frequency of the multiplexer should be above
the human hearing range of 20 kHz, but not greater than 100 kHz. A muitiplexer with a 50% duty cycle would provide
equal amplitudes for both sound functions.

The output of the mixer is suppiied 10 the envelope generator and modulator.
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TYPE SN764717

COMPLEX SOUND GENERATOR

m OPERATION

6. system inhibit

The system inhibit togic provides inhibit/setect cantrol for the sound output of the system: 3 high logic level at the
system inhibit terminal (pin 9} inhibits the sound output, a low logic level (or open} enables it. This input also triggers
the one-shot circuit for momentary sounds such as gunshots, bells, or explosions. The one-shot logic is triggered on the

negative-going edge of the system inhibit input. This may be accomplished by means of a m

omentary switch or by a

square-wave input to system inhibit. The system inhibit input must be heid low for the entire duration of the one-shot
sound including attack and decay periods if the sound is to be completed. Taking the system inhibit input high early
terminates the sound. Note that the one-shot is operable only when the proper envelope select logic is selected (see

Section 8).

7. one-shot

As mentioned in Section 6 above, the one-shot circuit controls momentary sounds, and is-triggered by a high-to-low
logic-level transition at the system inhibit input (pin 9). The duration of the one-shot >'r5'determin’eérbv“€he one-shot
control resistor (RQS) at pin 24 and the one-shot control capacitor (CQS) at pin 23 according to the following

equation:

Equation 5: One-shot duration {seconds) = 0.8 * ROS * Cos at Vreg = 5V.

Maximum duration of the one-shot is approximatety 10 seconds. f the one-shot is terminated early by taking the
. system inhibit input high, the one-shot timing must be allowed to end so that an internal latch will be reset before
another one-shot can be triggered. The one-shot may also be controlied by external jogic eliminating the need for the

one-shot control resistor and capacitor. This is done by triggering the one-shot in the normal
é \ input, and terminating it by taking pin 23 {one-shot control capacitor} high.

way at the system inhibit

The output of the one-shot is fed through the envelope select ogic t0 the envelope generator and modulator, therefore it
is operabie only when the one-shot envelope is selected by the envelope select inputs (see Section 8). The one-shot does

not generate sound as such, but provides an envelope for the sound supplied to the enveiope
by the mixer.

8. envelope select .
The envelope select logic determines the envelope that is applied to the mixer output accordi

TABLE 3
EN\:ELOPE SELECT‘l FUNCTION SELECTED WAVEFORM
{SEE FIGURE 4)

(PIN 1) (PIN 28}

L L vCO A

L H Mixer only B8

H L One-shot Cc

H H VCO with alternating cycles o}

H = high leve!
L = low level of open

generator and modulator

ng to the following tabie:
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TYPE SN76471
COMPLEX SOUND GENERATOR

OPERATION

8. envelope select (continued)
o envelope is selected and the mixer output is supplied continuously to the

If the function selected is mixer only, n
for the mixer output, and the

audio amplifier. If VCO is selected, the square-wave output of the VCO is the envelope
VCO output; that is, the mixer output is passed on 10 the audio amplifier while the VCO

mixer output is gated by the
utput from the mixer is enabled

output is high and inhibited white the VCO output is low. |f one-shot is selected, the 0
only for the duration of the one-shot pulse. VCO with alternating polarity is similar to the VCO envelope described
above except that every other VCO pulse is inverted with the result that only every other output pulse from the vCO

enables the output from the mixer.

Figure 4 shows examples of the four selectable envelopes with noise as the mixer output.

-J.

VCO
IN

>

T

ONE-SHOT

TIME INTERVAT__\

L

—w——

O

FIGURE 4: EXAMPLES OF THE FOUR SELECTABLE ENVELOPES USING
NOISE AS MIXER OUTPUT: (A) VCO, {B8) MIXER ONLY,
{C) ONE-SHOT, {D} VCO WITH ALTERNATING CYCLES.
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TYPE SN76477
COMPLEX SOUND GENERATOR

OPERATION

9. attack and decay control

The attack and decay circuitry aiters the rise and fall times of the envelope selected by the envelope select logic. The
attack/decay timing capacitof {CA/D) 3t pin 8 is shared by both the attack and decay circuitry. The attack control
resistor (RA) at pin 10 sets an internal current that charges capacitor CA/D thereby determining the attack (rise) time
of the envelope. The decay controi resistor (Rp) at pin 7 determines the discharge rate of capacitor CA/D and thus
determines the decay {fall) time of the envelope. The actual times may be derived from the following equations:

Equation 6: Attack time (seconds) = RA * CA/D 3t Vreg = V.
Equation 7: Decay time (seconds) = RD + Ca/D 3t Vreg = 5V.

1 mixer only or one-shot has been chosen at the envelope select inputs, the attack ramp begins when the system inhibit
{pin 9) is taken tow. f VCO or VCO with alternating cycles is selected for the envelope, the attack ramps up an each
positive- edge oF everv,"mﬁei?ipoﬁ’tive edge, respectively, of the VCO frequency. The decay section ramps the sound
amplitude down as the sound ends. The decay has no effect on the mixer-only function, but for the one-shot, the vCQ,
and the VCO with alternating cycle envelopes, the decay ramp is triggered by each high-to-low transition of the
envelope and prolongs the sound at 3 decaying volume.

Figure B shows examples of how 3 waveform may be modified by varying degrees of attack and decay when the mixer
output is noise and the one-shot envelope is selected. Figure 6 shows exampiles of noise with a VCO envelope and attack
andlor decay.

MIXER MIXER .
OUTPUT QUTPUT

ONE-SHOT vCOo
ENVELOPE . ENVELOPE
om—— #
orm’” - Y
ATTACK—] il h~ DECA ATTACK |
: ! . ONLY / A
DECAY
ONLY
ATTACK—_ T 7T MM
! IN o~ DECAY ATTACK AND
11 DECAY
FIGURES FIGURE 6
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TYPE SN76471
COMPLEX SOUND GENERATOR

OPERATION

10. output amplifier

The output amplifier is designed to interface with sound modulators or additional amplifier stages. It requires an
external feedback resistor {Rg) from pin 12 to pin 13, and an amplitude control resistor (Rg) from pin 11 t0 ground.
{1 is designed as a low-impendance output. The peak output voltage is determined by the following equation:

4R
Equation 8: Voutzl%'aiat Vreg = 5V.

Rg should be in the range of 47 kS to 220 k.

The dynamic output range is limited to 2.5 voits peak-to-peak pefore clipping occurs. The output is an emitter-
foliower without 3 load resistor. Therefore pin 13 should have 3 pull-down resistor with a value ranging from 2.7k
to 10 k2.

S S When an external audio amplifier is used with this device, pin 13 is connected to the input of the external amplifier,
and feedback from the external amplifier is connected ta pin 12. A typical external amplifier is shown in Figure 7.

11. regulator

The circuit will operate from either of two power supplies. A S-yolt regulated supply may be applied to Vreg {pin 15}
with V¢ ipin 14) left open. However, an internal S-volt regulator allows the use of a 7 5-volt to 10-voit unregulated
supply applied to Vveg (pin 14} and in addition to supplying power for the chip, the internal reguiator will provide a
S.volt regulated supply of up to 10 mA from-Vreg (pin 15} for use outside the integrated circuit.
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"TYPE SN76477
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TYP|CAL APPLI

CATION DATA

E

01;4?

100 kil
. 5V
RATE CONTROL
1 MQ

2827262524232221

19 18 17 18 15

FIGURE

7-STEAM TRAIN/PROP PLANE

5 v
220 o 14F 047
KH 47 kQ T
8 21 26 24 23 2 19 15
SN76477

Eor two simultaneous race

can be muitiplexed petween the [

FIGURE 8-RACE CAR MOTOR/

SV

Rlimit

REV RATE
100 k{2

Riimit

car sounds, the mixer
LF and VCO functions.

CRASH
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TYPE SN76471
COMPLEX SOUND GENERATOR

TYPICAL APPLICATION DATA —

—* /; *RATE '3‘
conTRo 34 sv

1uf 0.1 uF

YL T

26 25 28 23 22 21 20 19 w8 17 16 15

8 27

SN76477

39kQ

The one-shot and decay functions couild be
added to make an igeal phasof gun-mund. r

FIGURE 9-SIREN/SPACE WAR/PHASOR GUN

330

kil
0.0V uF 5V

28 27 26 2 24 23 22 1 0 19 18 17 % 18

5V

5V
TRIGGER

tEor gun shot RNF = g2 ki, for
explosion RNF = 330 k.

FIGURE 10-GUNSHOTIEXPLOS|ON

TEXAS INSTRUMENTS \2
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TYPE SN76471
COMPLEX SOUND GENERATOR

TYPICAL APPLICATION DATA

5172!25242322

SN76477

For barking dog, the capacitar at pin 17 is
changed to 15 oF to increass the frequancy of the vCO.

FIGURE 11-BIRD CHIRP

v R
0.05
. uf 5V
47 ]
kel \
w8 17 1w 15

5
0 19

[ R

t

% 3 22

SN78477

T3907 ) | 180
g of 1 : Wil
2330 T ‘]‘
kil b Lo
" Iy
[}
t
i
)
]
[}
]
]
i
=

FIGURE 12—-MUSICAL ORGAN
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TYPE SN764717
COMPLEX SOUND GENERATOR

TYPICAL APPLICATION DATA

390 %0

—

|

14 '13 12 W

1 1
= D B e B a2nd
SNT04TT SN74LSI0

3 kO

PROGRAMMABLE BIRD SOUNDS

FLASHLIGHT LOCATED
N GUN BARREL

L)
OO\uF
g 19 17 18 15

2‘271‘252‘23211120

SAME SN78477 SHOWN ABOVE

3 10 N 12 13 8

\ mepE ES

ADDITIONAL CIRCUITRY FOR SILENCER AND GUN SHOT {(FOR USE WITH BIRD SOUNDS ABOVE)

FIGURE 13
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TYPE SN76477
COMPLEX SOUND GENERATOR

778

TYPICAL APPLICATION DATA
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TYPE SN76477

COMPLEX SOUND ENERATOR

CAL DATA

ORDERING INSTRUCTIONS AND MECHANI
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