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FEATURES
. 3 Progrewmeble ione generators
. Progresmzble while noise ogenerator

. Prograrmable attenuation

. Simultaneous spunds

e it compatible

. Up to &Mz clock input * ADI
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The SN76489AN digital complex sound generator is an 1*L/Bipolar 1c

gesigned to provide.low cost ton

microprocessor systems. The SN76483AN is a
pheral. '

RECOMMENGED OPERATING CONDITIONS

MIN

PARAMETER TYP

Supply Voltage, VCC 4.5

High Level Output
voltage, VOH.(pin 4

Low Level Output
current, I (pin 4)

operating Free-Air
TJemperature, TA 0

e/noise generation capability in.

data bus based 1/0 peri-

WAX UNITS
5.5 v
5.5 v
2 mA
70 °C

» part SN76483AN js identical’ to the gN76404N except that the maximum

clock input frequency is 4tdz (500kHz for

py-eight”
are required to load the data,

the SN76494N). A "divide-

stage is included in the input circuitry and 32 clock pulses
compared to 4 pulses for the SN76484H.

TexAas INSTRUMENTS

INCORPORATED
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OPZRFTION
1. TOHE GIHEZRATORS

Fach tone cenerztor consists of a freguency

attenuation section. The frequency synthesis section requires 10 bits

of inTormation (FO-F8) to define haif the period of the desired frequency
(n). 70 is the most significant bit :nd FG is the least significent bit.
This informetion is loaded into a 10 stzoe tone counter, which is decremented
at 2 N/16 rate where N is the input clock ireovency. yhen the tone counter
decrerents 40 zero, a borrow signal s produced. This borrow sional toggoles
the frecuency flip-flop and also reloads “he tone couniar. Thus, the neriod
of the desired frequency is twice the vealue of the period recister.

synthesis section 2nc an

The frequency can be calculated by the following:

L
3en
wnere N = sef clock in Hz
n:

10 bit binary number

The output of the frequency flip-floo feeds in
The attenuator values, along with their bit position in the dzta worc, are

chown in Teble 1. Multipie attenuation conirol bits mey be true simultan-
eously. Thus, the maximum attenuaticn is 28 db.

to a four stace attenuator.

Table 1  ATTENUATION CONTROL

BIT POSITION

AC Al A2 A3 MEIGHT
0 0 0 1 2 db
0 O 1 0 4 db
0 1 0 0 8 db
1 0 0 0 16 db
1 1 1 1 - OFF

2. NOISZ EENZRATOR

The Noise Generator consists of a noise source and an attenuztor. The.

noise source is a shift register with an exclusive Ok Teedback network.

The feedback network has provisions to protect the shift register from
beino locked in the zero state.
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Lz 2 HOISE FLEDBACK CONTPROL
B CONFIGURATION
0 "Periodic" HNoise
1 "White" Noise

Whenever the noise control register is changed, the shift register
is clezred, The shift register will shift at one of four rates as

determined by the two NF bits. The fixed shift rates are derived
from the input clock.

TABLE 3 NOISE GENERATOR FREQUENCY CONTROL
BITS |
NFO ‘ NF1 SHIFT RATE
0 0 N/512 I -
0 1 N/1024
1 0 N/2048
1 1 Tone generator #3 output

The output ¢7 the noise source is connected to a programmable attenuator
as shown in Figlre & _(see page 11).

. OUTPUT BUFFER/AMPLIFIER

The output buffer is a conventional operztional amp]ifierl'suﬁrming
<ircuit. It sums the three tone generetor outputs eand the noise -
generator output. Tihe output buffer will generzte up to 10mA.

To prevent oscillatSons in the output buffer, the output (pin 7) should

be decoupled. This is done by .putting 10 ohms in series with O.1p¢F from
pin 7 to ground ( s=e figure 2).

. CPU to SN76483AN INTTERFACE

The microprocessor finterfaces with the SN76483AN by means of the 8 data:
lines and 3 control 1lines (WE, CE and READY). Each tone generator requires
10 bits of information to select the frequency and 4 bits of information
to select the attenwation. A frequency update requires a double byte
transfer, while an mttenuator update requires a single byte transfer.

1f no other control. registers on the chip 2re accessed, a tone generator
may be rapidly updaited by initially sending both bytes of frequency and
register data, folliowed by just the second byte fo data for succeeding
values. The regist:er address is latched on the chip, so the data will
continue going into. the same register. This sllows the 6 most signiTicant
bits to be quickly ‘modified for frequency sweeps.
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CONTROL RECISTERS

UL

The SH76LB2AN has 8 internal registiers which zre used to control the
3 tone oeneraiors and the noise source. During all data transiers to
the SN764BCSAN, the first byte contzins a three bit field which determines

+he cestinatjon control register.

in Table 4.

THBLE 4

6. DATA FORMATS

e e ————— A — . —— s s

The formats required to transfer datz are shown below.

The registier address codes are shown

REGISTER ADDRESS FIELD

RO

o o o o

R1
0

(%)

R2 DESTINATION CONTROL REGISTER

0 Tone 1 fFrequency
1 Tone 1 Attenuation
0 Tone 2 Frequency
1 Tone 2 Attenuation
0o Tone 3 Frequéncy
1 Tone 3 Attenuation
0 Noise Control

-1 - Noise Attenuation

o REG ADDR DATA ] ] DATA |
1 rofR1 | R2 |76 |F7 1F8 1 F9 | Plx |FO | F) | F2 |F3 |F4 |FS
BIT 0 FIRST BYTE BIT 7 BIT 0 SECOND BYTE  BIT 7
UPDATE NOISE SOURCE  (SINGLE BYTE TRANSFER) ‘
o \1 REG ADDR SHIFT '
RO [ Rl | Rz | x |FB{NFO | NF)
BIT 0 ‘ BIT 7/

UPDATE ATTENUATOR (SINGLE BYTE;TRANSFER)

REG ADDR
1 {RO | R1 |R2

AD

DATA

|R1 | A2 | A3 -

BIT O

BIT 7
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7. The microprocessor selecis the SH7EABIAN by plzcing CE into the true
stzte (Jow vollﬁge). Unlecs CE is true, no dzta czn occur. When Ct

js true, the WS signal strobes the contents of the data bus to the
] -

cppropriate control register. The datz bus contents must be valid
at this time.

The SH76489AN requires zpproximstely 32 clock cycles to load the data
into the control register. The open collector PEADY output is used to
synchronize the micreprocessor to this trensfer and is pulled to the
fzise state (low voltzge) immediately £011owing the leading edoe of

CE. 1%t is released to go io the true staie (external) pullup) when the
dzta transfer is completed. ’

The data transfer timing is shown below.

DATA TRANSFER TIMING

-HRST nrn: SECOND BYTE
- - Figure 1.
TABLE 5 FUNCTION TABLE*

' Inoits ‘QUtDUi 1 * This table is valid when
o |l wr REA the device is:
L L LDY (1) not being clocked, and
L R L (2) is initjalized by pulling
H L H HWE and CE high.
H H H

L
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S7ELZAN

PIN EESTGRMENT

The table below defines the SH764239AN pin assignment and describes the
function of each pin.

S1GNATURE PIN  1/0 DESCRIPTION
ct 6 IN

Chip Enable - when active (low) data
may be transferred from CPU to the

N76485AN.
DO(MSB) 3 IN DO through D7 - Input cata bus through
which the control deta is input. =
D1 2 IN
74 1 iN
D3 15 Iﬂ

o
I
-t
w
y—t
~

D5 12 IN

D6 11 - IN

D7 10 IN

vee 16 IN ' Supp]y_Vo]tage'(SV nom)

GND B8 OUT Ground Reference

CLOCK 14 IN Input Clock

WE 5 IN Write Enzble - when active (low), WE

- ) - indicates that data is available from
the CPU to the SN76489AN.

READY 40Ul When active {high), READY indicates
thet the data has been read. When
READY is low, the microprocessor should
enter a wait state until READY is high.

R.C. 3

No external connection should
be made in this pin.

AQUT - 7 out Audio Drive Out
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c----ical charzcterictice over reccrmenced opereiing

conditions (unl

|ORZEAN

ecs otheraise noied)

PLrrilMETER

TEST CONDITIONS

MIN TYP MEX URITS
{ Irnozut Current Viy = GHD to Vi | CE -25 | -175 A
 {Loww Level Dg-D7, WE, CLK -10 -70 HA
OL rruztput Voltage gy = 2M  READY .25 4 v
[CC -suzpply Current Qutputs Open - 30 50 mA
;‘:I imput Capacitance 12 pF
1 Hiigh Level .
OH pwtput Current READY 10 pA
y.,..Hiigh Level o
T4 1mput Voltage Dp-D7, WE, CE, CLK 2 v
‘v Low Level L .
L 1mput Voltage Bp-D7, WE, CE, CLK .8 v
2df Aftenuation Yo 2 3 dB
4+ pitenuation 3 4 5 dB
gdB Attenuation 1 8 - S dB
164B Attenuation 15 16 17 dB
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EXTERMAL AUDIO OUTPUT INTERFACE

!
:L Internaliy Generated I
- Sound Signal I
- A < !
- (D) 6ouaz1 £ 0 :
I
|
1 Cori h
oo - T A
in F-—l AMPLIFIER [
100 =
LpF
T

=+ These czpacitance values are determined by the frequency response

desired and tihe audio amplifier used.

Figure 2.
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AN ARSI SH7UZhY
Switching Cherectericls Cs, VCC = 5V, TA = 25°C
PARRAMETER TEST CONDITIONS KIN TYP MAX UNITS<
* CE to READY C, = 225pF
Lo~ £o> = ’
tPLL’ 0% to t0% RL 2K to VCC ) 80 150 nS
fc1ock’ Input Clock Transition Tire
Clock Frecuency (10% to 90%) 10pS DC | 3.579 4 MHz
Setup Time, t DATA W.R.T. WE 0 rS
(see Figure 1) CE W.R.T. WE 0 nS
Hold Time, t, (see Ficure 1) DATA W.R.T. READY 0 nS
- 0- £. <
* TE Pulse: 0-3V, trﬁSE"7nS’ tfa1]__7nS
B!
1] ) 16
2 - s
2kQ 3] | 14
SCOPE\ READY 4 = 13-
5 > 12
- < p——
2 .
= 6 ) % ]_l
L 10
o 8 ‘ r_g
1 L

tPLL TEST CIRCUIT

Figure 3.
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BLOCK DIAGRAM DESCRIPTION

This device consists of three programmable tone cenerators, a programmable
noise generator, a clock scaler, individuzl cenerator attenuators and an |
audio summer output buffer. The SN76489AN has 2 parallel B bit interface

through which the microprocessor transfers the daia which controls the audio
output.
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FDVAIGED CIROVITS SV

R package

This duakinline packoge convisp of » circuit moumed on 3 164exd ‘mma and encacmulied within an decsially
nenorducive [Tz Compournd. Tht compound will withriznd solde ing t=mpeaiure with no deformaton »d circuit
F:.’fcrr.*znc: Crarpsietislics renain sizble when cosrzied in hicndhumidity eoncitions, The sackioe u inmnded for
inszriion in mountrg-hele rows on 0.200inch cenrrmt, Oner the leads are ecompre=c and inwemrl, s.:fﬁcic‘.: zraion 1S
>rovided ™ wcure the packesr in The board during _oldcﬂng Lexcs recuire no acgcitional Z'eanirg of prcc::xmqmwn
uss in Wicerd asembly,
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