MX506

Advance
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AX-COM, INLC.

Single Chip LMR Audio
Processor

Features

e AGC Amplifier

e Digital Gain Controls

- o RX/TX Switching & Filtering

© Squelch Filter

¢ TXVOGAD

o Serial Bus for all Chip Functions

Benefits

e Serves both Hand-held and Mobiles
e Improves Range
® Saves Space, Power, Cost

Description

The MX506 is a microprocessor-controlled,
single-chip device containing ALL the circuit ele-
ments necessary to perform the audio functions of a
mobile (or portable) radio system.

Each function in the signal path can be ad-
dressed or bypassed --providing "real time* dynamic
control -- through an extemally produced serial control
word.

This haif-duplex device is comprised of two

MX506J (CDIP)
MX506P (PDIP)
24 pins

serial routes. The Pre-process path sets the incom-
ing audio (RX or TX) to levels and frequencies suit-
able for amalgamation with auxiliary systems such
as Frequency Inversion Scrambling, Sub-Audible
tone, or In-band data signaling.
This path can be output to external processes
or internally routed to the Post-process path.
The Post-process path can adjust and prepare
the input audio (either internal or external) for output
to the chosen transmitter driver

or loudspeaker ampilifier.
Suitably software config-
Extemnal Processes ured, the MX506, which can
Bx 2 operate on Voice, Direct Digi-
T talor Tone data, is compatible
‘ ‘;l..“,i‘lz with FM, AM and SSB type
Al transceivers. Digital gain ele-
] Ref.

Recelver  [— ' MX506 Modulation Voo Transmitier ments are on-chip for dynamic
Rl control and balance of signal
Mic 1 O————> . levels during manufacturing

Mic 2d}——— Audio Processor > Dﬂ—'ﬂ:] test and operation.
7 System squelch is
Squelch/Carier Serial sourced from either the input
Detect Bus signal or The Received Signal
High : : Up Strength Indicator (RSS!) inthe

Squelch _ | " [£ Volume *—r radio.

Low Down This low-power 5 volt
. CMOS device is available in
Figure 1 24-pin Cerdip, PDIP and PLCC.
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Functional Descriptions

The setting of all functions and levels in the
MX506 is performed by the input of one 47-bit
serial control word loaded at the Serial Input Port.
The MX506 can use the facilities of the host
microprocessor and its memory in both initial
setting-up and dynamic real-time adjustment/
control. Descriptions of the selectable functions of
the MX506 are in the following paragraphs.

Mic. Select: A Multiplexed "microphone® input
allowing the use of differing voice inputs (internal/
headset/boom mic.) or a line input.

Input Op-Amp: Available with external com-
ponents as a microphone pre-amplifier and pre-
emphasis circuit in the TX speech path.

Input Selection: Transmit or receive audio
sources are selected, inserting the appropriate
gain for the chosen input automatically. The input
path can be set to bias while aillowing receiver
monitoring.

Input Gain Amplifier: A gain element available
to adjust the drive level for differing signal sources
and microphone sensitivity levels.

Compressor (VOGAD): Pre-set, selectable
voice amplitude compression circuitry with a
+30dB input dynamic range. It provides optimum
drive levels to the transmission medium from
differing signal level inputs. External components
at this element set the attack and decay time
constants for compression.

Input Highpass Filter: A 300 Hz speech-path
shaping filter.

Input Lowpass Fiiter: A 3000 Hz speech-path
shaping filter.

The above filters perform a bandpass func-
tion prior to active audio processing. Each can be
individually selected or powersaved to facilitate
differing system applications.

Pre-process Gain: An in-line output drive
stage providing adjustable gain or attenuation to

compensate for tolerances in the following audio
processes and peripherals.

The output of this amplifier stage can be
used through an internal path, or it can be output
to improve voice processing (as in Frequency
Inversion Voice Scrambling). It can also be used to
introduce sub-audible tones or in-band data to the
system.

Process Select: Selects either the internal
signal path or the External Audio Process Input.
This external input could be from a *Voice Scram-
bler* or the composite audio from a sub-audible or
data signaling system.

Post Process Gain: A fixed +2 dB gain stage.

Pre-emphasis: A selectable stage set around
1 kHz with a characteristic of 20 dB per decade.

Deviation Limiter: A selectable amplitude
limiting stage for deviation control.

Post Deviation Limiter Filter: This selectable
lowpass filter is adjustable to Wide (3000 Hz) and
Narrow (2550 Hz) bandwidths.

De-emphasis: A selectable stage set around
1 kHz, with a characteristic of 20 dB per decade.

Output Drive Selector: This switching circuit
selects either Process, Process Bypass, or Test
Signal paths.

Signal Paths:

1) Process Path - suitable for normal trans-
mission and normal reception.

2) Process Bypass Path - suitable for direct
digital transmission.

3) Test Signal Path - A convenient, selectable
path to enable balancing of the modulation driver
stages. This is a distinct advantage in "two-point"
modulation systems.

VCO Drive and Reference Channels: The final
modulator drive (TX) and audio output (RX) stages
consist of selectable fine attenuation and gain
elements to achieve good 2-point balance to the
modulator stages under all frequency and transmit
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mode conditions. With a wide range of adjustment
(gain and attenuation), these output stages are for
variations in systems with large frequency spec-
trums.

Squelch Detect: This function is available
from two selectable sources.

1) RX Audio (Noise) - Receiver input signal
noise is selected, adjusted, and processed to
provide a squelch level. Gain and Frequency
parameters of the bandpass filters can be selected
to work in wide or narrow channel spacing environ-
ments.

2) Received Signal Strength Indicator - RSSI

from the radio’s IF circuits is employed as a
detected squelch signal. Squelch detection levels
can be finely set using the Digitai-to-Analog
Converter.

Alternatively, a separate source could be
used at the Noise Input.

Audio Output (Volume): Received audio
output with fine, wide-ranging adjustment (attenu-
ation and gain), a loudspeaker or line input.

Clock Oscillator: All internal clocks and
frequencies required by the MX506 are generated
on-chip from a single 4.0 MHz Xtal or clock pulse
input.

Applications Advantages

Single-Chip, Multi-Function Audio
Processor

Filters, Amplifiers and Limiters - All controllable
on one chip. This versatile, single device option
means a saving in cost, components and required
board area.

Serial Data Microprocessor Interface
A single-shot 47-bit data word will set or recon-
figure ALL device parameters.

No Manual Setting-Up

During initial factory set-up the gain and control
of ALL on-chip circuit elements can be set by ATE,
requiring no manual intervention. Initial setting para-
meters can be recorded in the "host® system.

Fewer Mechanical Failures

Using Microprocessor driven configurations and
gains requires less mechanical components or manual
fitting in the finished radio.

"Real Time" Dynamic Adjustment

Host Microprocessor can monitor, configure
and optimize all audio functions while in use. Con-
stant adjustment allows accurate setting when using
non-linear peripherals, i.e. synthesizers.

Low-Power 5 Volt CMOS
A single, stable 5 V power supply is required.

Auxiliary Process Compatible

Filters and gain stages can be configured to
introduce external processes, such as Frequency
Inversion Scrambling, Sub-Audio Tene, and In-Band
Data, to the MX506 signal path.

Speech Compression (VOGAD)

Distortionless transmitter output drive levels
can be achieved using the on-chip voice compres-
sion circuit. External components enable attack/
decay time selection to suit the application.

On-Chip "Thro" Test Path

A direct input/output test path is selectable to
enable very accurate balancing of the output stages
in the transmit mode.

Selectable, Controllable Squelch
RX output (noise) or RSS| is avaiable for squeich
indication. Frequencies and levels are programmable.

Half-Duplex System

The receive to transmit action needs only one
data word for complete transition - it can be software
formulated.

Single-Clock Frequency Requirement

The MX506 requires only a single external
4.0 MHz Xtal/clock pulse input, which can be derived
from the *host" system.
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- Pin Function Chart

10
11
12

13

14

15

16

CSN: During Serial loading this pin should be kept at logical "0* until data is completely loaded,
then the 0-1 edge of CSN latches the new data in.

Vpp: Positive supply rail. A single +5-volt power supply is required.

External Process Input: When in transmit this pin is for plain audio signals with sub audio, or '
scrambled audio signals with or without sub audio and encrypted signals. In receive, this pin is
for unscrambled audio signals and decrypted signals. It is self-biased at V /2.

External Process Output: This pin is for external processes like scrambling and encryption
when in transmit. In receive, it outputs to the descrambler, decryptor and sub audio detector.
In both transmit and receive, if there is no external process requirement, an internal bypass
switch path can be selected. When in powersave it is self-biased at V, /2.

Op Amp O/P: Microphone O/P, Op Amp I/P and Op Amp O/P can be used to form an inverting
amplifier with pre-emphasis.

RX Audio Input

Amp I/P

BIAS: The output of theion-chip analog bias circuitry, internally set to V,/2, this pin requires
decoupling to V¢ with a capacitor of 1 uF.

Microphone Output: This is the multiplexer output for Mic 1 and Mic 2. It is biased at V,/2 by
an inverting amplifier.

Microphone Iinput 1: These inputs are multiplexed by 1 control bit.
Microphone input 2: They are biased at V /2.

Vg Negative supply rail (GND).

Compression Cap: This is the rectified audio signal power level. A decoupling capacitor and
two resistors are connected to this pin to provide the appropriate time contsant for compres-
sion.

Ref TX O/P: This output pin is used to drive the reference oscillator modulator. When in power-
save, it is self-biased at Von/2'

RX Audio O/P: This is the receive audio output. When in powersave, it is self-biased at VDDIZ.

VCO TX Output: This output pin is used to drive the VCO modulator. When in powersave it is
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17

18

19

20

23

24

self-biased at VDD/Z.

RSS! Input: The RSSI signal is to be applied to this pin. (RX signal strength indicator.)

Integrated Noise Input: The integrated noise level is to be applied to this pin.

Noise Output: This is the rectifier output for noise. It drives an external passive integrator. The
rectifier produces a decreasing voltage output with increasing noise power. It is biased at
Vpo/2 with 0 mVrms noise.

Comparator Output: This is a TTL compatible output. It compares the chosen squelch input
with a DAC reference level. A logic "1" is output when the squelch output is higher than the
DAC reference level and a logic "0* for squelch outputs is lower than the DAC reference level.

Serial Clock: When CSN is kept at logical *0," 47 bits of data are clocked serially into this pin
Serial DataIn: onthe 0 - 1 edge of the Serial Clock. Bit 47 is clocked into the internal shift reg-
ister, followed by Bit 46 until all 47 bits have been clocked in. They can then be latched in
using the 0-1 edge of CSN.

Xtal: This is the input to the clock oscillator inverter. An external 4 MHz Xtal clock input is to be
applied at this pin.

Xtal: The 4MHz output of the clock oscillator circuitry

1 - | 24
SO MX506 T2,
Voo xtaL [ B
_E.”_aex'rpnocup Serial Data In | 2
4 | exT PROC OP Serial CLK |2}
* 5 Op Amp O/P Comparator O/P 20
m% cs__—L_ °_7”_6 RX AUD 1P Noise O/ [H3— RS
7 |Amp 1P Nolsel/P18§ | v
1 8 17 ee
cs —— BIAS Rssl P 17
9 [micour vco Tx ouTt |16 Ves
c1— °_3_| } 10/ micIN 1 RX AUD OP |15 Ri
011 [ MicIN 2 Ref TX OP | 14 _ —_ @
12 Vs Compression Cap 13
% e
Vnn
Figure 4 - External Components
7
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Specifications

Absolute Maximum Ratings

Exceeding the maximum rating can result in
device damage. Operation of the device outside

the operating limits is not implied. specified:

Supply voltage . -0.3to 7.0V V,p = 5.0V
Input voltage at any pin

(ref V.. = OV) -0.3to (VDD + 0.3V) T = 25°C
Sink/ggurce current +20mA AMB

Total device dissipation

@ 25°C 800mW Max.

Derating 10mW/°C

Operating temperature -40°C to +85°C

Storage temperature -55°C to 125°C

Supply Voltage (Vo) is normally
from4.5t05.5V.

When Logic “1” is input, the
supply voitage is 3.5V Min. IfLogic
“0" is input, it is 1.5 V Max.

Supply Current
Enabled: 8.0 mA typ.
Quiescent: 3.0 mA typ.

Impedance

Audio Amplifier Input: 1.0 MQ Typ.
REF (TX), VCO (TX), and RX Audio
Output: 3.0 k2 Max.

Digital Input: 1.0 MQ Typ.

Mic 1 and 2 switch Input: 1.0 kQ
Typ.

RX Audio Input: 50.0 k2 Min.
External Process Input: 1.0 MQ
Min.

External Process Output: 3.0 kQ
Max.

Noise Input and RSS! Input: 1.0 MQ
Min.

Analog Signal Input Levels
(Specified at 5V V)

MIC 1 and 2 Input level is typi-
cally1.0 mVrms, and 100 mVrms
maximum.

RX Audio Input is typically 123
mVrms and 200 mVrms max. (For
typical value, block 2is set at +14dB
and block 9 at 0dB. Compressor
must be activated for maximum
input level reference to 1 kHz.)

External Process RXand TXis

Operating Limits

794 mVrms Max. when the Exter-
nal Process signal input is an ex-
ternally attenuated signal of 2.2
Vp-p and band limited.

RSSl is from O to 5V.

Analog Signal Output Levels

External Process Output is
typically 600 mVms, but may reach
a maximum of 1000 mVrms.

REF (TX), VCO (TX) output is
a maximum of 1000 mVrms.

RX Audio Output is a maxi-
mum of 1000 mVrms.

Analog Output S/N

This value is typically -48 dB
and reaches a maximum level of -
45 dB. (Output level is at 60% or
600 mVrms deviation.)

Analog Output Distortion (THD)

THD is -40 dB Max. (Output
level is at 60% or 600 mVrms de-
viation.)

Compressor Dynamic Range is
typically 40 dB.

Attacktime is typically .55 ms.
Decay time is typically 8.5 ms.

Input Conditioner Frequency
Response (excludes pre-
emphasis) '

Passband Ripple inthe range
of 300-400Hz is from -3 to +1 dB.
In the range of 400 Hz - 3.4 kHz, it
is from -1.5to +1 dB.

All device characteristics are measured
under the following conditions unless otherwise

Xtal/Clock f, = 4.0 MHz

Audio level 0dB ref: = 600 mVrms.

Attenuation at 5 kHz is a
minimum of 3 dB, but typically
4.2 dB.

High Frequency Roll off from
5kHz - 20kHz is a minimum of 12 dB/
oct.

Attenuation at 250 Hz is
typically 2.3 dB.

Low Frequency Roll off at
frequencies below 250Hz is 6 dB/

oct.

Wideband Response

Passband Ripple over the
range of 0 Hz - 2.7 kHz is between
-1.5and +1 dB. Over the range of
2.7 kHz - 3 kHz, it is between -3
and +1 dB. (If de-emphasis is in-
cluded, passband remains within
specification.)

Attenuation at5 kHz is at least
+12.2 dB and typically 17 dB.

High Frequency Rolt off over
the range of 3 kHz - 20 kHz is a
minimum of 18 dB/oct.

Narrow Band Response

Passband Ripple over the
range of 0Hz - 2.3 kHz is from-1.5
to +1 dB. Over the range of 2.3 kHz
-2.55 kHz, it is from -3 to +1 dB.

Attenuation at 4.25 kHz is a
minimum of 12.2 and a maximum
of 17 dB.

High Frequency Roll off be-
tween 2.3 kHz and 5.1 kHz is at
least 18 dB per oct.
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P aCKage OUtllne Fig. 6 - MX506P 24-pin Plastic DIP

The MX506J Cerdip package is shown in
Figure 5. The PDIP version is shown in Figure 6, E{
and the LH in Figure 7. : I —_ 3,
For identification purposes the LH package i o
has an ident spot adjacent to pin 1 and a cham- 4 e W hle
fered corner between pins 3 and 4. Pins number ¢
counter-clockwise when viewed from the top Package Tolerances
(indent side). - T
[ Dimension  Min. Max. .
o [in (mm}]
° P an ame
- - Y s . o
Handling Precautions = c 059 (1498) 0610 (15.
D 0.63 (16.002) 067 (17.01
P pne mle
. The. MX506LH isa CMOS LSl circuit wh_lch G 0.01% (i8l) 020 '508)
includes input protection. However, precautions H 040 (1.016) 065 (1.651)
should be taken to prevent static discharges which | 090 (2.286) .10 (2.794)
may cause damage. J 015 (0.381) 065 (1.651)
Figure 5‘ - MX506J 24-pin Cerdip Figure 7 - MX506LH PLCC-24 Package

Package Tolerances

2 Dimension Min. Max.
X gn. (mm))
1.24 (3150)  1.26 (32.03
¢ 0 (B: .2(1)4 13.06 sag (1«;.81 sg;
60 (15.14) 615 (1561 y y
D 63 (16002) .67 (17.018 5 Py }11‘2345°) "&S.J'
= E 1.10(27.84) 1.11(28.04) E 019 (04 022 (0.55)
F .100 (2.54) typical F 050 f1.2‘2
G 018 (0.46 typical G 004 (0.10 Ical
:-I 1.], 11 (4452? :)Z’%l@(ui %) :4 1.3320 ga.sa,g 380|(9.65)
J 020 (0.50) _— 136 849

Ordering Information
MX506J 24-pin Cerdip
MX506P 24-pin PDIP

MX506LH 24-lead Plastic Leaded Chip Carrier
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MX-COM, INC. ICs are available throughout the free worid:

in Europe,

Consumer Microcircuits Ltd.
(A member of CML Microsystems, Plc.)

1 Wheaton Rd.

Whitham, Essex, England CM8 3TH

Phone: (0376) 513833
Telex: 9932 CMICRO G

Fax: (0376) 518247

in Japan,
Teksel Co., Lid.

Kanagawa Science Park

R&D C4F

100-1, Sakado, Takatsu-ku

Kawasaki 213, Japan

Phone: (044) 8127430
Telex: 3842196 TEKSEL

Fax: (044) 812-7433

In Korea,
S-TEC International Co., Lid.
Yoido P.O. Box 577,
Yeongdeungpo Ku
Seoul, Korea

Phone: (02) 784-6800
Telex: K23456 STECI
Fax: (02) 784-7500

in Taiwan,
Mitronics International
Corporation
Hyatt Tower 7F, No. 696 Tung Hua
South Road
Taipei, Taiwan, R.O.C.

Phone: (02) 709-7626
Telex: 12621 MITRONIC
Fax: (02) 776-1394

Osaka office
Phone: (06) 391-8661
Fax: (06) 391-8684

in the Americas,

MX-COM, INLC.

4800 Bethania Station Rd.
Winston-Salem, NC27105-1201

Phone: (919) 744-5050
(800) 638-5577

Fax: (919) 744-5054
Intl. Telex: 5101012852

CAUTION

MOS Device. May be
damaged by static discharge.
Observe handling precautions

Document No. 20480014.001 ©Copyright 1989

o VX - COM, INC
oo J L $ ;
s COMMUNICATION MICROSYSTEMS

[

Specifications subject to change.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



