Catolog Number 276-1767

A ARCHER>™
TECHNICAL DATA

AN EXCLUSIVE RADIO SHACK SERVICE TO THE EXFERIMENTER

SNOAZET COMPLEX SOUND GENERATOR

DESCRIFTION

Tne SNO42B1 Complex Sound Generator Integrated Gircuit
combines both analog ilinear) and digital {12L) cireuitry. It

DUAL-IN-LINE PACKAGE

connists of specisl-effects noiges, tones, low frequency (TOP VIEW}

based sounds or & combinatian of these. By using varlays

external components and by controlling the inpur lagic, ]

you nan oreate a wide varlety of sounds, The SNS4281 can

be wsed in any application that reguires audio feedback ta NOISE CAPACITOR [ 4 e D MIZERA

the pperator, Including antartalnment equipment — such as NOISE RESISTOR (] 2 1611 MIXER 8

arcede or hame videc games, pin-ball games, tovs, alsrms, VOLUME [I3 11 MIXER C

or industrial eqUiprment {indicators, controls, ete.,). V REG [ 4 13 ] VGO SELECT
Operation is from a 7.6 to 10.5volt supply applied to a aumoin s 12[]SLF cAPACITOR
built-ir:.nr:guifgtur thlrnu:gh thf! ";1::: ::frnln::; i; whieh ea:uai vee (e 1[I sLF RESISTOR
B regu ive voltg 15 svailable from f rag Termana

to power a small amount of external circuitry, of to provige AUDIO OUT [ 2 18 JVGG RESISTOR
a high-logic-level voltage to iogic inputs, GROUND [ ] & ]‘UDD CAPACITOR

FEATURES:
» (Generates Notse, Tone or Low-Freguency-Based Sounds,
ar a Combination of Thess

* Allows Custom Sounds 1o be Created Easily
+ Low Powsr Raguirerments

= Allows Wultiple-Sound Systems

= Compstible With Mlcreprocssser Systams

= On Board 125/mW Audia Amplifier

ABSOLUTE MAXIMUM RATINGE AT Te=26°C
{unlexs ptharwize specifisd]

= —_—

RECOMMENDED OFERATING CONDITIQNS

AN NOM MAX UNITE
Supply Voltspe, Wee & .00 oy e e e s Vi 120
Inpui Voltage: LogleImpur & 0 b vw v v v vnen e o 12,00 Supply Voitage, Ve 15 a4 10.5 Valts
Cepwcitor Input. . ., ... P ¥ 1A Dperating Fraa-Alr Temp i) LT+
Refistar Inpsut . & o 4 v v v w e w il . Boy Armplifler Load AC Couplad a.c Ohme
Ciperating Free-Air Temparatura Remge . . .., ... . .C°C o 70°C
Storege Temperature Rangs, , ... . Pme s« O6%C 101507

Mot 13 All voltzge valuss &re with respect to the ground Terminsl, [pin B)

A Imow
" !ll ] |
! L1 B |
'mﬁl LI TIE Y AETINMS) *I'—J i e
AP i ren e +|  wew _J =+ Wy £
o ! e Ll L) rufiaia
(3] m | “_i"f' 2 -
IELAEY
I [ S Thdyn 1
| LT
3 L
4 === el
e PRy | | ._-l_ At
1o hEr sEun [ i L
| . ELmiE LIE LSy - 'd::_l.___._ FRIER ";q-
—— s e
R | 1——-—_|
o [ Bttty S i EhE il T T' E i i mpa
LAl MR ! |
TLE i ure 4 ML AN ! T —
| w2 P & | | sanm 1
=ik e 1 aur
! —-rms L> 17
e s— g o e LY L ITE TP —
Asgun ] o
LR sty
B LiT
Flgurs 1. BNTEIEEN RLACH DiAGE AN

CUSTOM PACKAGED IN U.S.A. BY RADIC SHACK A DI*/1SI0N OF TANDY CORPORATION




Eiectrical Characteristics 5t Vo = 9 Volts, Ta = 26 Degrees C*

*

Unless atherwise nated

' PARAMETER PIN NOE. 1 TEST CONDITIONS MIN TYP Max UNITS
Vih High-leva:
input voltage 14,15,16 2.0 6.0 vV
Wil Low-level
input voltage 14,1516 0.8 v
iNote 2}
| Vopp Paak to Peak
Qutput Yoltage Rlopatd=8 ghms
Swing 7 AC Coupled 1.6 2.0 v
Vreg Repulation 4 Vees0.0V, 4.5 6.5 v
Qutput Extarnal Load on P4 =
Voltage 5mA.
Vreg Regulation 4 Veen7.5V 10 10V, 150 3%
Extarnal Load = BmaA
Trip Points:
Noise Filter
Capacitor 1 3.2 v
SLF Capacitor 12 2.3 v
L
Externgl Veo Cutofi 12
Voltage 2.30 v
iih High Level
Input Current 14.15,18 Vih=2 0V a5 50 wA
Control Input 210,11 -1 -280 73
Current (Note 3)
lec B Ver=9v 19 26 mA
Pins 2.85,10,11
at GND. All
other pins open,
Note 2:  Logic pins ieft open are normally low.
Note 3: Al control pins have an internally connected series 7Kohm

(typical value} current protection resistor,




OPERATION

1.

SUPER LOW FREGUENCY OSCILLATOR {SLF)

The SLF 15 normally operated in the range of 0.1 to 30 Hz,
but wlli aperate up to 20 kHz. The frequancy is deterrmined by
two ewxternal components, the SLF contrel resistor {AsIf)
pin 11 end capacitor {Cslf} at pin 12 according to the following
equation:

Equation 13

SLF Frequancy {Hz) = 0,66
{9k ochms + Rslf) x Calf

@Vreg = BV

The SLF feeds & 50% duty cycle squara wave to the “mixer’’;
it also fesds a trianguiar wave to the external VGO of SLF
select lopic, where, 1f VCO select {pin 13} is at a low logic
level (ground), it is fed through to the VCO to modulate the
frequency of that oscillator. (See further explanation pelowl,

VOLTAGE CONTROLLED OSCILLATOR {VCO)

The VCO produces a tone output whose frequency is de-
pendent upon the voltage at the input of the VCO, This
controlling voltage may be either the SLF output described
above; an internal voltege producing s censtant tone, or
axterhally, by placing a voltage on the SLF capacitar, pin 12,
The higher the valtage epplied tfo the VCO, the lower the
fraguency of the VCO output, The selection af the control
modes (external, pin 13, Intarnal SLF} is via the binary logic
on pin 13 according to the follawing table:

Pin 13 Contref Mode
0 Extarnal {pin 12!
1 Internal ISLF)

Tahle 1: VCD Contrel Mode Selection

The first mode, VYCO controiied by SLF, it selested by placing
the VCO select pin low. The triangular valtage from the SLF is
applied to the VCO and varies the voltage level appliad to the
VCO capacitor connected between pin 9 and ground. As the
applied voltage from the SLF oseillstor increases, the VGO
frequency decreases. and conversely, as the voltage decreases
the VCO frequency increases, resulting in a frequency mod-
vlated output. The minimum VCO frequency {in Hertz} which
cen be modulated by the SL.F osclllator can be found by the
equation:

Equation 2 :

Minimum VGO Freq. (M2} = 0,60 &Vrag = 5V
{9k chms + RVCO) x CVCQ

The frequency range of the VCO is internally determined at
an approximate ratio of 10:1, o that maximum frequency
of the VCO will be approximately ten times the minlmum
frequency that 15 determined by .the extwernsl components
RWVCO and CVCO.

The second method of suppiying a control voltage for the VCO
it to use an Internal voltage preset at 1 velt. This mede, Is
selected by taking VCO select to a high level. In this mods, the
VCO puts out a constant tone determined by CVCO and
RV CO in this relationship:

Eguntion 3!

oo = 1.45
{AVCD + 9k ohms] x CVEO x 0.9V Hz

@Vrag =5V

A third method of controlling the voltage to the VCO is to
apply the controiling vaitage (Vext) to the SLF capacitor pin.
“This voltage level (0 to 2.30 voits) will determine the output
trequency of the VCO. OQutput frequency in this mode s
deterrnined by this relatianship:

Equation 4:

fwco = 1.45 @Vrag = 5V
(RVCO + 9k ohm)} x CVCO x {(Vaxt — 0.1V} Hz

MIXER

The mixer logle selects ane, ar a combination of the inputs
frorn the penarators and feeds the output ta the amplifler via
the Envelope Generstor and modulator, The mixar performs 2
lagizal AND function on these sounds; therefore, tha output
of the mixer is not @ combination of simultaneous sounds,
The output of the mixer is determined by the loglc levels &t
the mixer selact inputs as shown in Table 1 below:

TABLE 1
MIXER SELECT INPUT MIXER
. OUTPUT
A (PIN 18) | 8 (PIN 16} | C (PIN 14}

o o o VCO

1 o o SLF
0 1 o NOISE

1 1 0 VCO/NDISE
0 0 1 SLF/NOISE
1 ¢} 1 SLF/VCO/NOISE
G 1 1 SLF/VCD

1 1 1 tNHIBIT

1=HIGH LEVEL
0= LOW LEVEL OR OPEN

Figure 2 is an sxample of how two signsls waould be cambined
by the mixer according to tha lagical AND function with the
mixer select times set for SLF/noise {€ input high, A and B
inputs low].

SLF
QUTPUT

NOISE
OUTPUT

MIXER
CUTPUT

Figure 2




Te obtain two sounds simultanecusly {e8., car engine and
siven or steam engine and whistle], multiplaxing is reguired.
The multipiexing §& acgomplished by switching the mixer
salect lines Bt & sufficiently repid rate that the two sounds
sBEM Tty ococur at the same time. The Freguercy of the
rrultiplexing shouid be abowe the human hearing range. A
multiplaxing drive signal with a 50% duty cycle s required to
provida egual amelitudes for both sowna funetions,

VOLUME

Cutput voluma from the SNS42281 can be controlled by
varying 4 voltege |evei on pin 4. This voliege level should renge
from 3.5 vohs, for maximum volume, to 4 valts or below for
ne gutput, Under no circumetance: should this pin ba tokon
Above &5 vohts or below O volts, Voltages outside of this range
could damage the unit.

MNOISE GENERATOR/FILTER

The note generoter produces pseudo-random white noise
that pasves through the naise fliver before baing applied to
the mixer. The varieble-band-width |ow-pass filter has its cutoff
point dafired by the nolse tiiter contrel resistor (Anf) &t pin
2 end the neise Tilter control capeciwr [Crf] ot pin 1 accers-
ing to the fellowing sgustion:

Eguation 5:

043
{8k ahm + Rnfl x Cnf

fCutoif (Hz) = EVrag =5V

OUTPUT AMPLIFIER

The output [audic) emplifier is sonteined eatirely on chip. The
amplifier operates in & trancimpedance mode and has @ push-
pull output capable of delivering 125 m#A, Into @ capacitively
coupied 8 ohm load, This produdes o two valt pask to peek
output signal. The empilfier input {pin B} can be used to sum
severs! axterral current slgrals. |f the signais are eomposed of a
yarying woltage thay must 1lrst De converted fo current fig-
nals. This can be sccomplished by wsing & reslstor in serles
betwaen the exteenal touree and the input (pin g}, The rels-
tionship of this rasistor value [Hserles) to 1he mxtarnal slgnl
voitege {Vmax) ls glven by tha following siyuation:

Eguation 63
a
(R sarins)

{ 10044 EVreg = 5V

—100u8 L Wmax —

Galn of the amplliler can bs controlled by adding 8 raslstor
in paratel to the intermal 10 HKehm faadbsck restirar. This
will decresse geln end aliow @ |argef input CurfenT. A grapo
af power deliverag 1o an 8 ohm spoaker #s & funetion of coug-
ling capacitance pnd frequency is showm in Elgure 7.

REGULATOR

The clrcult will opereze from a single supply (pin El. An
jmeerral B volt regulztor allows the use of 7.5 voit to 10.5
volt unreguiates supply applied 10 Veo {pin 8] and 0 addition
10 supplying powar for the chip,.the internal regulstor will
provide a 5 valt regulsted supply of up to & mA from Vreg
|pir 4] for use outside the integraoed circuit,

DESIGN SEQUENCE FOR DEVELOPING COMPLEX SOUND

An epprofch to designing cusiom complex sounds wilt be flustraced
and discussed in this sestien, Thess stepe may very dapanding on
your particular appllcations for the |G,

The flrst step is to build 8 “seund damaonstrator Bax' cimiler to tha
ane shown below. This Is @ time-saving step and will aid in angvzing
pnd undermanding sach section of the ghip, help in determining

what =ounde are cdesived end in determining the component valugs
t6 ontain thote sounds. The demensireiar bax typically reguires 2
cauple of deys for 8 technicien ta bulld, If portable eperetion is
desired, & S-volt patiery may be wsed for 8 power EOUITE,

The mext step |s to check out eech section of tha [C using the
gemanstrator box.

SNS4281 DEMO/TEST BOX

SFKA

12_.___0/'0_|

1" o
10 o
e ____G,...r"D'_'

MEGATIVE TERMHAL OF THE
BATTER CCNNECT 7O GROUND




The third step |3 to choose & simple sound, such a3 B tone or noise
only, and approach the reproduction of that sound selentifieslly,
For axemuple, & phator sound c¢an essily Be generated wilng this chip,
The Wpp and SLF asclliators gre used, This reaulres mixers B and ©
{pleg 14 gad 1B} to ba tied high {te Vipgl. Mixer & must be heid low.
This is done imarnslly In the 1C by leaving pin 16 ooen.

The SLF oscillator output valtegs remps up and down, and veries the
irequenay of the Vepg, Setting the Vo sslect pin high allews the
Voo output voltsge i turh to ocentrol the frequercy of the 3LF
o5 lator,

This [ntar-contrel agtiop betwsen the Vg and the SLF oscillator
gererater the phasor sound, By experimenting with verious velues
of reslstance snd capecitors an plns 8, 10, 11 and 12, the designar
ean got various |evels of phasor sounds,

Step four reduires lopging the component values and logle levels
used i vour sound for future reference, The table below shiowe £
saund Iagging table, Including velues for the phasor example.

This step is very impartant sinoe it wil. keep a log of Inueresting
sounds and prevent the wested time of trying to repeat an identical
sound you have producsd [0 the pest, All comparent values can ba
datermined from tha “demonstrator box'’. Use an ohmmater to
messure reguiesd resistor veluss by connecting Tt 1o e particular
sound section's resistor |eck End cpening the switch that s in series
with the IC. The capecitor valugs are determined from the labels on
yvour demonstrator Box.

SOLIND PHASOR
REEISTORAS
BLF 1K
VOO 1.6k
MO |ISE
CAPAGITORS
SLF 10 MED
WCOo 0.7 MFO
NGISE
MIXKER
ITCH
A DPEN
B DPEN
c OPEN
Table: Complex Sound Log
Step flve is to draw the schematic needed o generate this particular
sound. If copies of the |C's plnout 8re madse, similar o the ane
shown Here, your time is devoted ondy to drawing in the necessary
extarnal companant veluss.
1 2 k- & E € T a8
WCISE HOEE WOLUKME  VOLT AUDID VeC AUDID  GROWUND
CAP RES REG ik ouT
SN 9428|
MI_EEH : VO sLF SLF Yoo Yoo
A B [+ BELECT ChP RES RES CAP
16 15 i 12 Iz A1 12 =

IS PINCGUT




FUNCTION SUMMARY

DESCRIPTION PIN NO, LIMIT FUNCTION

SLF Control 11 |RsIf=2B80uA {Rslf=2.76Volts/

Resistor {Rsif) {See Note 4) {3Kohm+RBsIf)

SLF Control 12 f5lt=.66/(9Kohm-+

Capaciter (Csif) Rslf)xCslf

VCO Salapt 13 gV Maximum Input Low{MNata B}=VCO
Controlled by SL.F
Input High{MNote 6=
Internal
Valtage Controls YCO

VCO Control 10 IRV CO=250uA max, IRYO=2.75Volts/

Resistor (RVCO} (A ohm+RYVCO)

VCO Control 8 s1=,60/ {8 Kohm+

Capacitor (CVCO) RVYCOIRCVCO

VCO External Control 12 010 2,30 Vaolts Increase in Veltage
Decreases VCO Freguency

Nolse Filter Resistor z | Anf=2E0uA max. Low Pass Filter

{ZRnf)

Naise Filter b IRnf=2.76Volts/

Capacitor (Cnf) {9Kohm+Rnf)
foutoff=43/
{8Kehm+RnfixCnf

Mixer Select A 16 9V Maximum Selacts one ar &
cornbination of

Mixer Seject B 18 aV Maximum glenarator outputs,

Mixer oltput is a

Mixer Select C 14 eV Maximum logie " AND" function
af mixer Inputs,

Volume 3 4 to 3.5 Volts Controls output yolume,
3.5 volts give maximum
putput. Minimum voltage
(Off) at 4 voits,

Amplifisr Input 5 Can be used 12 sum exter-
nally applied signals, Ampll-

Amplifier Qutput 7 fler output ls push-pull and

is designed to swing 2 valis
peak to peak when driven
internally by sound genera-
tars,

Mote 4: To reduce sound varlatlons from chlp to chip, it [s suggested that control resistors be large In value 1o negate the sffects of

the internal currant protect resistors, This also reduges the value of the control capacitors,

MNate 5: As deflned by Vil end Vih in electrical specification.




Step six requires a breadboard of the clreuit, Then make any
necessary adjustments to the component values,

Stop seven Js used when several sounds that you have developed
{through steps three to five) need to be combined. Compare each
|ndividual sound schematic producad in step five, Select all common
compongnts on each clreuit and draw this on another IC plnout
copy. Then determine If any differing vaiues may be compromisad
to the same value as that usad in another sound, For exampla, if &

gun-shot was determined to have a certain set of RC one-shot values,
and a ricochet had another set, then could there be 3 compromise
between the two which would make ane set common to both?
Decide on the type of switching logic you will need to switch between
sounds, plus any component sdditions and add to this drawing.

In step eight, this preliminary system shouid be bread-boarded, Then
each sound should be adjusted untll that sound is satisfactory.

TYPICAL APPLICATIONS
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