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Preliminary Information

AMPS/NAMPS SYSTEM AUDIO PROCESSOR |

Features

* Full-Duplex Audio Processing for AMPS/

NAMPS Cellular Systems
¢ On-Chip Speech and SAT Capabilities

~ TX/RX Filtering & Gain - SAT Channel
Pre-/De-Emphasis — Deviation Limiter

 Serlal pProcessor Interface
¢ “Sidetone” Output Available

o Access to External Processes
-~ Compression - Expansion -
Signaling — VSR Codec (Store/Play)

MX826
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* HandsFree Compatibility

* Powersave (Low-Current) Settings
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Figure1 - The MX826 AMPS/NAMPS Audio Processor Installed in a Cellular System
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Description

The MX826 is a pProcessor controlled full-duplex voice, inputs from an external audio expansion system
audio processor on a single-chip with separate TX and and an output gain control driving either a loudspeaker
RX paths to provide all the filter/gainimiting functions system or earpiece.

) necessary to pre-process audio, wideband-data and Unique to the MX816/826/836 cellular audio
signalling in cellular communications systems using the processors is the ability to route audio (TX or RX) to an
AMPS/NAMPS or TACS/ETACS/JTACS specifications. external Voice Store and Retrieve (VSR) device such as

Selectable inputs available to the transmit path are: the MX802 or MX812 thus providing the radio system
a choice of two microphones and DTMF/signaling, with  with a voice answering and announcement facility using
access, in this path, to external compression circuitry.  external DRAM.
Operationally the TX path provides input gainfiltering, a As a member of the DBS800 family, the MX826
deviation limiter and TX Modulation Drive controls. follows C-BUS protocol. (C-BUS is the serial interface
In the RX path the SAT signal is separated from the used by all DBS800 integrated circuits.)
incoming audio via a filter block and made available at a The MX826, a low-power CMOS device whichreduces
separate pin for mixing externally with the TX Modulation  the amount of microcircuits and components required in

Drive. a cellular audio system by providing more functions on a
The RX path consists of an input gainffilter block for  single chip, is available in 28-pin SOIC and CDIP
packages.

Xtal: The output of the on-chip clock oscillator.

2 | Xtal/Clock: The input to the on-chip clock oscillator. A Xtal or externally derived clock (f,;,, ) should be
connected here. Note that operation of the MX826 without a suitable Xtal or clock input may cause device
damage. See Figure 2 (notes).

3 | Serial Clock: The “C-BUS" serial data clock input. This clock, produced by the pController, is used for
transfer timing of commands and data to the MX826. See Timing Diagrams.

) 4 | Command Data: The “C-BUS" serial data input from the pController. Data is loaded to the MX826 in
8-bit bytes, MSB (B7) first, and LSB (BO) last, synchronized to the Serial Clock. See Timing Diagrams.

5 | Chip Select (CS): The “C-BUS" data loading control function. This input is provided by the pController.
Data transier sequences are initiated, completed or aborted by this signal. See Timing Diagrams.

V.. The internal circuitry bias line, held at V,,;/2 this pin must be decoupled fo V. See Figure 2.

Rx Audio In: Normally taken from the radio’s discriminator output, this input has a 1MQ internal resistor
to V¢ and requires to be connected via a capacitor.

8 | Expand/Store: A common output that can be used as either an input to an external audio expander or
the input to a voice storage medium such as the MX812. Components relevant to the external device
requirements should be used at this output. See Figures 2 and 3.

9 | (Expanded) Audio In: The audio input, via SWS, from an external expander or audio mixing function.
This input has a 1MQ2 intemal resistor to V,,,; and requires to be connected via a capacitor. See Figures

2and 3.

10 | TX Mod Out: The composite TX audio output to the transmitter modulator from a variable attenuation
stage (11,). This cutput is set to V,,, via an intemal 1MQ resistor when set to Powersave or OFF.

11 | LS Audio Out: An audio output of the Rx path (or selected audios, see Figure 3) for a loudspeaker
system. This is available for handsfree operation. This output can be connected to V,, when not
required, by SW6 {Configuration Command (10,)). A driver amplifier may be required.

Notes on Inputs: To minimize aliasing effects, lowpass filtering may be required at the inputs to this
4 device (especially those supplied from switched-capacitor-type devices) to ensure the input spectrum is

kept below 63kHz.
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Ear Audlo Out: An audio output of the Rx path (or selectedﬁudlos) available as an output for a
handset earpiece. This output, in parallel with the LS Audio Out function, can be connected to Vaus
when not required, by SW7 (Configuration Command (10,)))-A driver amplifier may be required.

Sidetone: A switched “sidetone” from the microphone inputs made available for mixing externally with
the “Ear” audio. See Figure 3. .

MX826

V..: Negative supply rail. Signal ground.

TX Mix: The output of the TX Mix Amplifier. Used with external components, it allows the TX Filter
Out output to mix with externally generated signalling tones prior to the final level adjustment.

SAT Out: The output of the SAT Bandpass filter. This level is recovered from the input RX audio
and is available for mixing externally with the transmitter modulation. See Figure 3.

TX Mix In: The input to the TX Mix Amplifier. Used with external components, it allows the TX Filter
Out output to mix with extemally generated signalling tones prior to the final level adjustment. The
recovered SAT signal may be introduced at this point. See Figures 2 and 3.

TX Filter Out: The output of the Deviation Limiter/Lowpass Filter stage. This stage can be by-
passed using SW3 (Configuration Command). See Figure 3. » .

No internal connection — Leave open circuit.

Deviation Limiter In: Input to the on-chip deviation limiter. This input should be a.c. coupled to the
Pre-Emphasis Out pin. The a.c. coupling will achieve maximum possible symmetry of limiting as this
input has a 1MQ internal resistor to V,,,. See Figure 2.

Pre-Emphasis Out: Audio output from the TX Gain/Pre-Emphasis funcnon This output should be
a.c. coupled to the Deviation Limiter In pin. See Figures 2 & 3.

DTMF In: To introduce DTMF type audio, at a suitable level for transmission, to the TX Path,
controlled by SW2 (Confi guratlon Command (10,))). This input has an internal 1MQ resistor to Veus
and should be connected via a capacitor. .

Compression In: The audio input from an external compression system. This input has an internal
1MQ resistor to V,,,, and should be connected via a capacitor.

Compression: The output to an external audio compression system. Currently available compressor/
expanders have Op-Amps incorporated. The compressor can be by-passed by SW2.

Mic2 In: -TX voice (Mic.) inputs, selectable by SW1 available for handsfree mic/handset mic. or
any TX audio input. Pre-amplification may be required at these inputs. These inputs
Mic.1 In: each have an intemal 1MQ resistor to V,,,, and should be connected via a capacitor.

Play In: The input via SW2 from a voice storage device such as the MX812. This "replayed” audio
can be sent to RX or TX paths allowing a Messaging/Voice Notepad/Answering facility. This input
has an internal 1MQ resistor to Vs @nd should be connected via a capacitor.

V,,: Positive supply rail. A single +5-volt power supply is required. Levels and voltages within this
Audto Processor are dependent upon this supply.

C-BUS is MX-COM's proprietary standard for the transmission of commands and data beiween a
pController and the relevant Cellular microcircuits. It may be used with any uControlier, and can, if
desired, take advantage of the hardware serial /O functions embodied into many types of
uController. The *C-BUS” data rate is determined solely by the pController.
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Application Information
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Figure 2 - Recommended External Components
Notes
1.  Xtalclock operation 2. SAT Output

Operation of any MX-COM IC without a Xtal or
clock input may cause device damage. To minimize
damage in the event of a Xtaldrive failure, you
should install a current limiting device (resistor or
fast-reaction fuse) on the power input (V).
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It is possible, due to the impedance of this output,
that an external buffer amplifier will be required
when interfacing or mixing with other cellular system
sections.

TX Mix Gain

The value of R, should be chosen with R/C  in
order to provide the required gain.
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MX826
The Controlling System: C-BUS Hardware Interface

C-BUS is MX-COM's proprietary standard for the transmission of commands and data between a uController and MX-
COM's New Generation integrated circuits. C-BUS has been designed for a low IC pin-count, flexibility in handling

ariable amounts of data, and simplicity of system design and pController software.

It may be used with any pController, and can, if desired, take advantage of the hardwarae serial I/O functions built into
many types of pController. Because of this flexibility and because the BUS data-rate is determined solely by the
pnControlier, the system designer has complete freedom to choose a pController appropriate to the overall system
processing requirements.

Control of the functions and levels within the MX826 is by a group of Address/Commands and appended data
instructions from the system uController to set/adjust the functions and elements of the device. The use of these

instructions is detailed in the following paragraphs and tables.

General Reset o1 00 0 00 0 0 1

Configuration Command 10 000100 O0O + 1 byte 2
TX Gain & Mod. Command 1 000100 0 1 + 1 byte 3
RX Gain & Vol. Command 12 00010 0 1 0 + 1 byte 4
Powersave Command 13 0 ¢c o0 1 0o 0 1 1 + 1 byte 5
Table 1 “C-Bus” Address/Commands

In C-BUS protocol the audio processor is allocated first byte after Chip Select (logic “0%) as an Address/Command.
Address/Command (A/C) values 10, to 13,.. Configuration, TX/  Function or Level control data, which is detailed in Tables 2, 3,
RX Gains, Powersave assignments ‘and data requirementsare 4 and 5, is acted upon at the end of the loaded instruction. See
given in Table 1. Each instruction consists of an Address/ Timing Diagrams, Figures 5 and 6. )
Command (A/C) byte followed by a data instruction formulated Upon Power-Up the value of the “its” in this device will be
from the following tables. random {sither "0" or “1"). A General Reset Command (01,)

Commands and Data are only to be loaded in the group  will be required to set all MX826 registers to 00,.
configurations detailed, as the C-BUS interface recognizes the

)Conﬂguratlon Command {PracadedbyA/C 10,) TX Gain & Mod. Command (Preceded by AC 11,)

Transmiited First TmammodFlu.t
Swa Sidetone TxMod. Level
Sidetone Bias OFF (LowZtbo V)

Sidelone Enabled gg
Swé/7 RX Audlo 48
Ear Enabled, LS Bias 44
LS Enabled, Ear Bias 32
Sw5 Expandor 3.2
Expander By-Pass 28
Expander Route :%3

Sw4 TX/RX Audio -1.6
Tx Store/Audio -12
Rx Store/Audio 038

0.4
S\naubw. Limiter 0
Dev. Limiter Bypass
Dev. Limiter Houte Tx“!g_l.éts Gain
Swi Mic. Inputs -2.05
Mic. 1 Input :{1) g
Mic.2 Input 9%
Sw2 TX Functlon 0
DTMF In 0.45
Compressor Bypass 0.85
Compressorin }g
ay In 18
240
270
3 305
' 3.35
A o o 3.65
Table 2 Configuration Commands Table 37X Galn & Mod. Commands
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The Controlling System ......
RX Gain & Vol. Command (Preceded by AC 12) Powersave Command (Preceded by AC 13,)

g

o

2 PR

wrm .

ume y)

OFF(LG.:’ZObV“.) Tranemitted First

. 260 All must be a logic 0"
Y * Powersave Setting

. Powersave MX326
Enable MX828
Table 5 - Powersave Command

Table 4 - RX Gain and Vol. Commands

Reference Signal Levels

« ,,,.,'“V YRR
¢ 513mV

100 513405

90 |

804 411 476

3 Sa
Z N4 ‘ 348mvV 60.0%
‘ 5.7%Hz
306mY
5 04 8tls7
=
<
S %1 37.1%
W wl 208)ss , Yoy
Q - C 2 a 1
242%
204 126mv 17.9%
1WdHz - 12.6%
20J 1stte 2mv j2e%
T &smv
10 -l L J |
Maodrmum 1.0iHz SAT Tone Sl?lbo Normal DTMF
Devistion Tone 5970kHz one Tost
S000kHz 8iHz Modulation Min. Max.
6030kHZ and WBD 007Hz 163Hz

Figure 4 - Signal Deviation Levels and corresponding TX Mod Outputs with the Mod Level set to 0dB
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MX826
Control Timing Information

Characteristics See Note Min Typ. Max. Unit
tese “CS-Enable to Clock-High® 1 2.0 - - us
tesn Last “Clock-High to CS-High” 1 4.0 - - us
Yosoer "CS-High" Time between transactions 1,2 2.0 - - ps
tey “Clock-Cycle” Time 1 2.0 - - us
teer “Inter-Byte” Time 1 4.0 - - us
ten “Serial Clock-High” Period 500 - - ns
e “Serial Clock-Low” Period 500 - - ns
teos “Command Data Set-Up” Time 250 - - ns
teon “Command Data Hold” Time 0 - - ns
Notes

1. These Minimum Timing values are altered during operation of the MX812 VSR Codec.
Chip Select must be taken to a logic “1* between each individual transaction.

te-w—)l l"
[ L

>|

—

-] e

7] elsfafs]2(1]o}

rHooooann
M8 L8

ADDRESSICOMMAND
8YTE

Interbyte period logic level is not Importent.
Figure 5§ - Control Timing Information

FARST DATA BYTE

7{els|a]s|2]1]o}
M8 Lss

NEXT
ADDRESS/COMMAND
BYTE

SERIAL CLOCK
{from pC)

COMMAND DATA
{from uC)

Figure 6 - Control Timing Relationships
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Frequency Responses

Figure 9

RX Audio In to SAT out

V 5.0V

co

Signal Input Level = 100mVrms

MX-COM, INC.
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Figure 7 '
Mic.1/2 In to Compression Out

Voo 5.0V

Signal Input Level = 55.0mVrms

Figure 8
Dev Limiter In to TX Filter Out

Vv,

o 5.0V

Signal Input Level = 5§5.0mVrms




MX826
Specifications

Absolute Maximum Ratings
) Exceeding the maximum rating can result in device

Operating Limits

All devices were measured under the following

damage. Operation of the device outside the operating | conditions unless otherwise noted.
limits is not suggested.
VDO =5.0V
Supply Voltage 03t107.0V
Input Voltage at any pin T s =25°C
(Ref Vg = OV) -0.3V 10 (V, + 0.3V)
Sink/source Current Xtal/clock f = 4.0MHz
(Supply pins) +30mA XTAL
(Other pins) +20mA . -
Total Device Dissipation Audio level 0dB ref. = 308mVims @ 1kHz
QT,,,z25°C 800mMW max.
Derating 10mW/°C
Operating Temperature -40°C to +85°C
Storage Temperature -55°C to +125°C
Characteristics See Note Min. Typ. Max. Unit
Static Values
Supply Voltage 4.5 5.0 5.5 \
Supply Current g
Operating - 6.5 - mA
Powersave - 0.5 - mA
Alias Frequency - €3.0 - kHz
On-Chip Xtal Oscillator
R 10.0 - - MQ
) Reur - 10.0 - kQ
Inverter d.c. Voltage Gain - 10.0 - A4
Gain/Bandwidth Product - 10.0 - MHz
TX Mix Amp (Open Loop Gain) - 50.0 - dB
(Bandwidth) 20.0 - - kHz
Analog Input Impedances
Mic.1&2 - 500 - kQ
Play - 500 - kQ
Comp In - 500 - KkQ
DTMF In - 500 - kQ
Dev. Limiter In - 100 - ﬁzl
(Expanded) Audio In - 47.0 -
TX Mix In 10.0 - - MQ
RX Audio In - 100 - kQ
Analog Output Impedances
Pre-Emp Out - 600 - Q
TX Mod Out - 600 - Q
Expand/Store - 600 - Q
LS and Ear Audio - 1.0 - kQ
SAT Out 3 - 1.0 - kQ
TX Filter Out - 600 - Q
Comp Out - 600 - Q
Sidetone Out - gg - g
TXMix (Open Loop) - - -
) (Closed Loop) - 600 - Q
Switches — ON - 1.0 - kQ
- OFF 10.0 - - MQ
MX-COM, INC.
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Characteristics See Note Min. * Typ. Max. Unit
Control Interface Parameters
Input Logic Levels
Logic “1” 1 35 - - v
Logic 0" 1 - - 15 v
1,, (logic “1” or “0") 1 -1.0 - 1.0 pA
Input Capacitance 1 - - 75 pF
Channel Performances
TX Path
Filter Specifications
Pre-Compression L/HPF Combination
Passband 300 3000 Hz
Slope - below 300Hz +24.0 - - dB/oct.
above 3000Hz -24.0 - - dB/oct.
TX Gain Pre-Emphasis ’
Gain at 1.0kHz - 0 - dB
Slope (300Hz - 3000Hz) - 6.0 - dB/oct.
Post Deviation Limiter LPF
Attenuation Relative to 1.0kHz
3.0kHz - 5.9kHz - 40 log(f/3000) - dB
5.9kHz - 6.1kHz - 35.0 - dB
6.1kHz - 15kHz - 40 log(t/3000) - dB
>15kHz - 28.0 - dB
Analog Signal Input Levels
Mic. 1and 2 2 - 0 - dB
Play 2 - 0 - dB
DTMF 2 - 0 - dB
Comp. In 2 - 0 - dB
TX Mix In 2 - o - dB
Analog Signal Output Levels o
Pre-Emp Out 2 - 0 - dB
TX Filter Out 2 - 0 - dB
TX Mod Out 2 - o - dB
Sidetone Out 2 - 0 - dB
Path Gains/Levels
TX Gain ~ 11,
Nominal Adjustment Range -2.65 - 3.65 dB
Error of any Setting -0.2 - 0.2 dB
Dev Limiter
Threshoid - 1086 =" mVp-p
Symmetry - 7.0 - %
Mcd Level Attenuation - 11,
Nominal Adjustment Range -5.6 0 dB
Step Size 0.2 0.4 0.6 dB
Error of any Setting -1.0 - 1.0 dB
Overall
TX Distortion - ~40.0 -32.0 dBp
TX Hum and Noise - +«  =40.0 -20.0 dB
RX Signal Path
Filter Specifications
RX Gain De-Emphasis
Gain at 1.0kHz - 3.75 - dB
Slope (300Hz - 3000Hz) - -8.0 - dB/oct.
RX Channel Bandpass 300 3000 Hz
Slope - below 300Hz +24.0 - - dB/oct.
above 3000Hz -36.0 - - dB/oct.
MX-COM, INC. A Page 11



MX826

Characteristics See Note Min., Typ. Max. Unit
RX Signal Path (cont'd)
) *  Analog Signal Levels
RX Audio Input Level 2 - -7.0 - dB
LS/Ear Audio Output Level 2 - 0 - dB
Path Gains/Levels
RX Gain - 12,
Nominal Adjustment Range 3.75 9.70 dB
Error of any Setting -0.2 - 0.2 dB
Volume - 12,
Nominal Adjustment Range -28.0 0 dB
Step Size 1.5 2.0 25 dB
Error of any Setting -1.0 - 1.0 dB
Overall
RX Distortion - -40.0 -32.0 dBp
RX Hum and Noise - -40.0 -34.0 dB
SAT Signal Path
Bandpass Filter-
Frequency Range 5970 6030 Hz
Gain 19.0 20.0 21.0 dB
Notes

1. Serial Clock, Command Data and Chip Select inputs.

2. Levels equivalent to +3.0kHz deviation with the settings below:
TX Gain = 0d8B Mod Level = 0dB

RX Gain = 7.05dB - Volume = 0dB
Other levels can be achieved by adjusting the above variable gain blocks in accordance with

) Tables 110 5.
3. Recommended load >10.0kQ.

Page 12
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Package Outline

The MX826 packages available are shown below. Pin
1 is marked with an indent spot. Pins on both package

styles number counter-clockwise when viewed from the

top (marked side).

MX826

Handling Precautions

The MX826 is a CMOS LS! circuit which includes input
protection. However precautions should be taken to
prevent static discharges which may cause damage.

o]

Fig. 10 MX826DW 28-pin Small Outline I.C. Package

e - e
Tz m
Q014 0018

typical
ace (g
8o - B0 .0
Q041 e
o 05 0.2
twmon 255 osn

PPN
DO LHLLLDDODODDAD.
' ]
)
Package Tolerances
Dimersion Min Maoe
J X '""T"’ 144 148 ?7
B 0.51 (13 0.53 (1
C 0.18 (4.49) 0220
D 0.12 (3.0) 0.15 1)
E 0.10 (2.54
F 0.018 typical
Q 0.055 (139
H 0.02 i 1
J 0.61 (1 0.62 (15.70)
K 0.670 (17.0
L 0.008 typical

MX-COM, INC.
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MX-COM, INC. ICs are available throughout the world:

m in Korea,

S-TEC INTERNATIONAL CO., LTD.

Yoido P.O. Box 577,

m #1301-1, Yoido Department Store Bldg.
36-2, Yoido Dong, Yeongdeungpo-Ku

Seoul, 150-010, Korea

Phone: (02) 784-6800

Telex: K23456 STEC!
Fax: (02) 784-8600

8 in Taiwan,

MITRONICS INTERNATIONAL CORP.
7F, No. 104 Tung Hua South Road

Section 2
Taipei, Taiwan, R.O.C.
Phone: (02) 709-7626

Fax (02) 755-3394

= in Hong Kong,

TEKCOMP ELECTRONICS, LTD.

913-4 Bank Centre,
636 Nathan Rd.
Kowloon, Hong Kong
Phone: (852) 710-8121
Telex: 38513 TEKHL HX
Fax (852) 710-9220

m in Australia & New Zealand,
VELTEKX PTY LTD.
18 Harker St.
Burwood, Victoria 3125
Australia
Phone: 61-3-808-7511
Fax: 61-3-808-5473

| in Israel
ELINA ELECTRONICS LTD.
14, Raoul Wallenberg St.

R in Japan,
TEKSEL CO,,; LTD.

TBC, Higashi 2-27-10, Shibuya-ku

Tokyo 150, Japan
Phone: (03) 5467-9000
Fax: (03) 5467-0777

Qsalq office
2-20-10 Minamilaneda,
Suita-shi, Osaka-fu 564, Japan
Phone: (06) 368-9000
Fax (06) 368-8880

Kyusvu office
Nichiei-Ohkusu Building
2-6-9, Ohkusuy, Minami-ku

Fukuoka-shi, Fukuoka-ken 815, Japan

Phone: 092-524-6401
Fax 092-524-6566

Nagano office
OAU Building 3F
2-1-22 Tenijin, Ueda-shi,
Nagano-ken 386, Japan
Phone: 0268-23-7411
Fax: 0268-23-7412

Wakayama Bidg.

1-8-11 lkeshita, Chikusa-ku,
Nagoya-shi, Aichi-ken 464 Japan
Phone: (052) 762-1355
Fax: (052) 761-9883

Min Turkey
OAKDALE/HANKUR LTD.
Catal Cesme Sok No. 27
Cagaloglu, Istanbul
Turkey
Phone: 5270057
Fax 5110952

Win Pakistan
OAKDALE/NADEEM TRADERS
Gul Plaza, Charsadda Road
Peshawar, Pakistan
Phone: 241958
Fax 241977

m in lllinois, USA
PHASE Il MARKETING, INC.
2220 Hicks Rd., Suite 206
Rolling Meadows, IL 60008
USA
Phone: (708) 577-9401
Fax: (708) 577-9491

min Northeast USA
HARWOOD ASSOCIATES
25 High Street
Huntington, NY 11743
UsA
Phone: (516) 673-1900
Fax: (516) 673-2848

. M in Northwest USA
SPS ELECTRONICS
128 North Shore Circle
Lake Oswego, OR 97034
USA
Phone: (503) 697-7768
Fax: (503) 697-7764

P.0.B. 13190 Washi f
Tel-Aviv 61131
21303 52nd West C-216
ISRAEL ®
Phone: (972) 3-498543/4 Mx m@ﬂ ; IEE- Mountiake Te(rjr;e, WA 98043
Fax (372) 3438745 nia o hon Phone: (206) 323-4140
Winston-Saletll;,s:c 27105-1201 Fax: (206) 672-8766
Phone: (910) 744-5050
(800) 638-5577
Fax: (910) 744-5054
CAUTION

Specifications subject to change.

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

precautions.
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