MX-COM, INLC.

AUDIO PROCESSOR

Description

The MX806A LMR audio processor is intended primarily to operate as the “Audio
Terminal” of radio systems using the DBS 800 Digitally-integrated Baseband Sub-

system.

The MX806A half-duplex device has signal paths and level setting elements that
are configured and adjusted by digital information sent from the radio microcontroller
using C-BUS protocol. (C-BUS is the serial interface for all DBS 800 ICs.)

The signal path of the MX806A can be divided info three sections:

eInput Process

This stage has selectable TX/RX paths. Transmit voice signals pass through
microphone pre-amplifier, voltage controlled gain (VOGAD) and highpass filter
stages. Received audio is de-emphasized. This initial audio, after in-line gain
adjustment, may be switched to external audio processes (such as scrambling) or

to the inteal Main Process stages.

sMain Process

Conditioning for the input or external process signals is completed in this stage. It
is comprised of pre-emphasis, high and lowpass switched-capacitor filters and a

deviation limiter.
+Mixing and Output

Main audio for transmission is mixed with signaling and data from external sources
(other DBS 800 ICs) to provide the composite signal for the digitally adjustable
transmitter modulation drives. Received audio level is adjusted for output to

Drives

loudspeaker circuitry.

MX806A

MX806A
24-pin CDIP

MX806ALH
24-lead PLCC

MX806ADW
24-pin SOIC

If selected, signal level stability and output accuracy of the MX806A is maintained by a voltage-controlled gain
system using selectable signal-level detectors. Signal levels can be dynamically controlled to provide “dynamic
compensation” for factors such as temperature drift, VCO non-linearity, etc.

MX806A audio output stages can be completely disabled - or the whole IC can be placed into powersave mode,
leaving only clock and C-BUS circuitry active.

The MX806A is a low-power 5V CMOS integrated circuit. It is available in 24-pin CDIP and SMT packages.

—>
—]
—>

POWER
SUPPLY

CALIBRATION INPUT

SERIAL

CHIP
SELECT CLOCK DATA PROCESS
out
C-BUS INTERFACE

COMMAND MAIN

I

TX
MIC IN
—_——

MIC. AMP

<

| “HIGHPASS

FILTER

INPUT

PROCESS

RX
AUDIO IN
—

DE-EMPHASIS
FILTER

XTAL

XTALICLOCK
——>

VOGAD SENSE  #

GAIN SETTING

CLOCK
GENERATOR

BUFFER

MH

MAIN PROCESS

O EXTERNAL  EXTERNAL AUDIO
AUDIO PROCESSES ~ PROCESS |l

Figure 1 - MX806A Audio Processor

MODULATION 1
ouT
L

TRANSMITTER
MODULATION
DRIVES

-
MOD} IMOD
ouT IN
A4 !
ANO
SECONDARY
Auoio | ATTENUATOR
Voics.
Su-Aucio 1#
ll ll | ATTENUATOR

——>
MODULATION 2
out

MODULATION
MIXER AMP

#

i

OUTPUT DRIVES

LOUDSPEAKER
AUDIO
ATTENUATCR [——>

# Indicates fogic control

MX-COM, INC.

M 56560817 000251L 835 EMNXC

Page 295

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



MX806A

PIN FUNCTION CHART

Xtal: The output of the 4.032 MHz on-chip clock oscillator. External components are required
at this output when a Xtal is used. See Figure 2.

2 Xtal/Clock: The input to the on-chip 4.032 MHz clock oscillator inverter. A 4.032 MHz Xtal or
externally derived clock should be connected here. See Figure 2. This clock provides timing for
on-chip elements, filters, etc.

3 Serial Clock: The “C-BUS” serial data loading clock input. This clock, produced by the
microcontroller, is used for transfer timing of Command Data to the Audio Processor. See
Timing diagrams.

4 Command Data: The “C-BUS” serial data input from the microcontroller. Command Data is
loaded to this device in 8-bit bytes, MSB (B7) first and LSB (BO) last, synchronized to the Serial
Clock. The Command/Data instruction is acted upon at the end of loading the whole instruction.
Command information is detailed in Tables 1 - 5. See Timing diagrams.

5 Chip Select (CS): The “C-BUS” data loading control function. This input is provided by the
microcontroller. Command Data transfer sequences are initiated, completed or aborted by the
CS signal. See Timing Diagrams.

6 VOGAD Out: The error-voltage output of the selected VOGAD sensor. This output, with
external attack and decay setting components, should be connected as in Figures 2 and 3, to
the VOGAD In pin.

7 RX Audio In: The audio input to the MX806A from the radio receiver's demodulator circuits.
This input, which requires a.c. coupling with capacitor C,, is selected via a Control Command
bit.

8 VOGAD In: The gain control signal from the selected VOGAD sensor (VOGAD Out) to the Input

Process voltage-controlled amplifier. The required sensor is selected via a Mode Command.
The choice of two sensors enables gain control from either the Input Process or an External
Process. External attack and decay setting components should be applied as recommended
in Figures 2 and 3.

9 Vgias: The output of the on-chip analog circuitry bias system, held internally at Vp/2. This pin

should be decoupled to V¢ by capacitor C,,. See Figure 2.

10 Mic In (+): The non-inverting input to the microphone Op-Amp. This input requires external
components for Op-Amp gain/attenuation setting as shown in Figure 2.

11 Mic In (-): The inverting input to the microphone Op-Amp. This input requires external
components for Op-Amp gain/attenuation setting as shown in Figure 2.

12 Vgg: Negative supply (GND).
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MX806A
PIN FUNCTION CHART

13 Mic Out: The output of the Microphone Op-Amp, used with the Mic In (-) input to provide the
required gain/attenuation using external components as shown in Figure 2. The external
components shown are to assist in the use of this amplifier with either inverting or non-inverting
inputs. During Powersave (Volume Command) this output is placed at Veg

14 Processed Audio In: The input to the device from such external audio processes as Voice
Store and Retrieve or Frequency Domain Scrambling. This input, which requires a.c. coupling
with capacitor C,5 is selected by a Mode Command bit.

15 External Audio Process: The buffered output of the Input Processing Stage. Its purpose is to
further external audio processing stages prior to re-introduction at the Processed Audio In pin.

16 Calibration Input: A unique audio input to be used for dynamic balancing of the modulator
drives and for measuring Deviation Limiter levels. A CUE (beep) input from the MX803 Audio
Tone Processor can be entered on this line. This audio input must be externally biased. it is
selected via a Mode Command bit.

17 Main Process Out: The output of the Main Process stage. This output should be mixed with
any additional system audio inputs (Audio, Sub-Audio Signaling, MSK) in the on-chip Modula-
tion Summing Amplifier. External components shown in Figure 2 should be used as required.

18 Sum In: The input and output terminals of the on-chip Modulation Summing Amplifier.
External components are required for input signals and gain/attenuation setting
19 Sum Out: as shown in Figure 2. For single-signal, no-gain requirements, Main Process

Out may be linked directly to Modulation In.

20 Modulation In: The final, composite modulating signal to VCO (Mod 1) and Reference (Mod
2) Output Drives.

21 Audio Output: The processed audio signal output intended as a received audio (volume)
output. Though normally used in the RX mode, operation in TX is permitted. The output level
of this atienuator is controlled via a Volume Set command. During Powersave this output is
placed at V.

22 Modulation 1 Drive: The drive to the radio modulator Voltage Controlled Oscillator (VCO) from
the composite audio summing stage.

23 Modulation 2 Drive: The drive to the radio modulator Reference Oscillator from the composite
audio summing stage.

NOTE: These VCO output attenuators are individually adjustable using the Modulator Level
command. During Powersave these outputs are placed at Vgg

24 Vp: Positive supply. A single, stable +5 volt supply is required. Levels and voltages within this
Audio Processor are dependent upon this supply.
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MX806A

Analog Application Information

U/
;
2
3
4
5
g MX806AJ
8
9
MIC. IN ()40
MIC. N (-} 4 11
[e
R13
v
INSET 1 INSET 2
[+2}
MIC. IN (+)
Cc2 R2 MIC. OUT
N T
MIC. IN (9
Component Value
R, 10kQ R,  100kQ c, 33pF
R, 10kQ R, 100kQ c, 5-65pF
R, 20kQ R,  22MQ c, 1.0pF
R, 20kQ R,  470kQ c, 1.0uF
R, 10kQ c, ATpF c,, 1.00F
R,  22MQ c, ATUF c. 22pF
R, 100k c, 270pF c, 0.1uF
R, 100kQ2 c, 270pF C,  001uF
R, 100k c, 0.1pF C.  0.01uF
X, 4.0MHz
Figure 2 - Recommended External Components Tolerance: R=x10%. C=£20%.

Notes:

Input Op-Amp gain/attenuation components (voltage gain
= 6.0dB) are shown in Inset 1 in a differential configuration
to demonstrate the versatility of this input. Components for
a single (+ or -) input may be used.

Resistor values R, to R,, (summation components) are

dependent upon application and configuration require-
ments.

Page 298

Xtal circuit capacitors C, (C,) and C, (C,) shown in Inset
2 are recommended in accordance with MX-COM's Crys-
tal Oscillator Application Note, March 1990. Circuit drive
and drain resistors are incorporated on-chip. Operation of
any MX-COM IC without a Xtal or clock input may cause
device damage. To minimize damage in the event of a
Xtal/drive failure, you should install a current limiting
device (resistor or fast-reaction fuse) on the power input
v '

DD)'
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MX806A

Analog Application Information

EXTERNAL INTEGRATION COMPONENTS

VOGAD;
IN

T
| =

TX INPUT PROCESS

To EXTERNAL AUDIO PROCESSES

PROCESSED AUDIO IN

Figure 3 - VOGAD Sensors and Timing Components (from Fig. 5)

The overall Gain Control system of the MX806A consists
of 2 selectable signal peak detectors whose output is fed
via external integrating components to adjust the gain of
the Voltage Controlled Ampilifier positioned in the TX input
Process Path. The transmit input signal is presented to
Peak Detector 1 or 2. The Peak Detectors are enabled
individually by a Mode command. When the input signal
exceeds the peak-to-peak threshold of the detector, a 5
volt level is produced at the VOGAD Out pin. This level
remains for as long as the signal exceeds the threshold.

The integrated level to the VOGAD In pin causes the
Voltage Controlled Amplifier gain to be reduced. Ascanbe
seen from Figures 3 and 5, Peak Detector 1 aliows control
of the audio level to the external audio process and Peak
Dector 2 allows control of transmit deviation levels.

VOGAD attack and decay times are set using the external
components shown in Figures 2 and 3. They are calcu-
lated as described below.

VOGAD Components Calculations - Figures 2 and 5
Provided R, >> 1.0kQ and Ry = R,, >> R,

Then
Attack Time (T,) = R; x Gy
Decay Time (T;) = R;x Cg

2

Suggested Calibration Methods

To effectively null all internal IC tolerances, the following initial calibration routine is suggested:

TX Calibration: From Mic. In to Modulator Drives Out
Disable Peak Detectors (Mode Command).

Set Transmitter Drives to 0dB (Mod. Levels Set).

Pre-emphasis may be empioyed as required (Control Command).

Set Input Level Amp to 0dB (Control Command).

1) Mic. In = 250 mVrms at 1kHz. Set Process Gain Amp for output of 1440 mV p-p (100% deviation).
2) With Process Gain Amp setas 1 and with Mic. In =25 mVrms at 1 kHz, set the Input Level Amp for an output

level of 308 mVrms (60% deviation).

RX Calibration: From RX Audio In to Audio Out
Set Audio Output Drive to 0dB (Volume Set)
Leave Process Gain Amp set as 1 (see above).

3) With an RX Audio In level of between 154 mVrms and 308 mVrms (see Specifications) at 1 kHz, set the Input

Level Amp for an output level of 308 mVrms.

MX-COM, INC.
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MX806A

Controlling Protocol

Control of the functions and levels within the MX806A LMR Audio Processor is by a group of Address/
Commands and appended data instructions from the system microcontroller. The use of these instructions is

detailed in the following paragraphs and tables.

General Reset ]

0000
Control Command 10 0001
Mode Command 11 0001
Mod. Levels Set 12 0001
Volume Set 13 0001

Table 1 - C-BUS Address/Commands

OO0 CO

001

000 + 1 byte 2
001 + 1 byte 3
010 + 2 bytes 4
011 + 1 byte 5

In “C-BUS” protocol the MX806A is allocated Ad-
dress/Command values 10, to 13,. C-BUS Command,
Mode, Modulation and Volume assignments and data
requirements are given in Table 1 and illustrated in Figure
5.

Commands and Data are only to be loaded in the
group configurations detailed since the “C-BUS” interface
recognizes the first byte after Chip Select (logic“0”) as an
Address/Command.

Function or Level control data, which is detailed in
Tables 2, 3, 4, and 5, is acted upon at the end of the loaded
instruction.

Control Command (pPreceded by A/C 10

Upon power-up the value of the “bits” in this device
will be random (either “0” or “1”). A General Reset
Command (01,) is required. This command is provided to
“reset” all devices on the Command Data line and has the
following effect on the MX8086A:

Control Address Command
Mode Address Command
Volume Set

Loaded as 00,
Loaded as 00,
Loaded as 00,

Mode Command

(Preceded by A/C 11,

(MSB) (MSB)
Bit7 Audio Output (RX) Bit7 Drive Source
0 Disabled 0 Signals
1 Enabled 1 Calibration
6 Modulation Drives 6 Deviation Limiter
0 Disabled ‘D
0 Disabled
1 Enabled 1 Enabied
Pre- i
H e-Emphasis 5 VOGAD
1 Enabled 0 Disabled
4 Input Select ! Enabled
0 RX In 4 De-Emphasis
1 Mic. In o Enabled
3 2 10 Input Level Set 1 Bypassed
Amp Di .
5 8 s 0 nput _Tg?ésab'ed 3 Signal Select
o 0 1 0 -3.0dB 0 Internal
o o 1 1 -2.0dB 1 External
8 1 8 (1) '1dggB 2 1 o0 Process Gain Set
o1 1 0 1.0dB 0o o 0 -4.0dB
o1 1 1 2.0dB 0o 0 1 -3.0dB
1 0 0 O 3.0dB 0 1 0 -2.0dB
1.0 0 1 4.0dB 0 1 1 -1.0dB
1 0 1 0 5.0dB 1 0 0 0dB
10 1 1 6.0dB i 0 1 1.0dB
1 1 0 0 7.0dB 1 1 0 2048
11 0 1 8.0dB 1 1 1 3.0d8
11 1 0 9.0dB -
11 11 10.0dB
Table 2 - Control Commands Table 3 - Mode Commands
Page 302 B 5660817 0002523 T?5 MRMNXC MX-COM, INC.
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MX806A

Modulator Levels (preceded by AC 12,) Volume Set (Preceded by A/C 13,)

e

i

Ble’de 1 First byte for transmission (MSB)
(MsB) 7 6 Main Process Out
7 6 5 0 ] Enabled
0 0 0 Must be “0” 0 1 Biased
43210 VCQO Drive Attenuation 5 Powersave
00 000 12.4dB 0 Chip Enabled
00 0 0 1 12.0dB 1 Powersaved
00 010 11.6dB
00 0 1 1 11.2dB 43 210 Volume Set Attenuation
00 100 10.8dB 00 00O off
00 t 01 10.4dB 00 0 0 1 48.0dB
g0 t 10 10.0dB 00 010 46.40B
00 1 11 9.6dB 00 0 1 1 44.8dB
01 00O 9.2dB 00 100 43.2dB
01 00 1 8.8dB 00 10 1 41.6dB
a1 0 1a0 8.4dB 00 110 40.0dB
01 0 1t 1 8.0dB 00 1 1 1 38.4dB
0t 100 7.60B 01 000 36.8dB
01 1 0 1 7.2dB 01 0 0 1 35.2dB
01 1 10 6.84B 01 010 33.6dB
01 1 1 1 6.4dB 01 0 1 1 32.00B
10 0 0 0 6.0dB 01 100 30.4dB
10 0 0 1 5.6dB ot 10 1 28.8dB
10 0 1 0 5.2dB ot 110 27.2dB
10 0 1 1 4.8dB ot 1 11 25.6dB
10 1 0 0 4.4dB 10 000 24.0dB
10 1 0 1 4.0dB 10 0 0 1 22.4dB
10 1 10 3.6d8 10010 20.8dB
1.0 1 1 1 3.2dB 10 0 1 1 19.2dB
11 0 0 0 2.8dB t0 10 0 17.6dB
11 0 0 1 2.4dB 10 10 1 16.0dB
11 01 0 2.0dB 10110 14.4dB
11 0 1 1 1.6d8 10 1 1 1 12.8dB
11 1 0 0 1.2dB 1100 0 11.2dB
11 1 0 1 0.8dB 11 0 0 1 9.6dB
111 10 0.4dB t 1 010 8.0dB
11 1 1 1 0dB 11 0 1 1 6.4dB
L t1 100 4.8dB
Byte 0 Last byte for transmission 11 1 0 1 3.2dB
(MSB) 11 110 1.6dB
7 6 5 T 1t 1 1 1 0dB
0 o o Must be “0" Table 5 - Volume Set
4 3 2 1 0 VCO (Ref.) Drive Attenuation
00 00O 6.2dB
00 0 0 1 6.0dB Notes
8 8 8 1 (1] g'ggg Command Loading: Address/Commands and
00 1 0O 5.4dB data bytes must be loaded in accordance with the
8 8 } ? (1, 2;335 information given in Figure 6.
00 1t 11 4.8dB
01 000 4.60B L .
01 0 0 1 4.40B The Powersave function is enabled by bit 5 of
181 P the Volume Set Command (Table 5).
0 1 : g ﬁ) g.ggg During Powersave all internal elements except
8 111 0 3.4dB the Clock Generator and “C-BUS” interface are off.
FI S S G S.208 The Mic Op-Amp and Output Drive stage outputs are
10 0 0 1 2.8dB connected to V..
10 0 10 2.6dB
10 0 t 1 2.4dB
10 1 00 2.2dB
10 1 0 1 2.0dB )
10 110 1.8dB Modulator Drives are controlled separately,
ro g 1.6d8 but the whole two-byte Modulator Drive command
1.1 0 0 1 1.2dB must be loaded for each requirement adjustment.
11 010 1.0dB
11 0 1 1 0.8dB
11y e oot Chip Select must be held at a logic “1” for the
11 1 10 0.2dB period “t.." between transactions.
11 1 11 0dB
Table 4 - Modulator Drive Levels
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MX806A
Timing Information

Figure 6 - C-BUS Timing Information

AP SEES tesom > ____.k_
i
1T T T RRR AR AR u Ry N ) —
ey
ID DATA
H7[e]s]4]s]2]1]0 715|5[413|211lm
MSB )
ADDRESSICOMMAND FIRST DATA BYTE

“CS Enable” to “clock high” toee 2.0
Last “clock high” to “CS high” tesn 4.0
“CS high” time between transactions tesore 2.0
Inter byte time bt 4.0
Serial Clock Period fox 2.0
Notes

Command data is transmitted to the peripheral MSB (bit 7) first, LSB (bit 0) last.

Data is clocked into the peripheral on the rising clock edge.
Loaded data instructions are acted upon at the end of each individual, lo

aded byte.

- us
- us
- us
- us
- us

To allow for different microcontroller serial interface formats, the MX806A is able to work with either

polarity Serial Clock pulses.

¥ GEnemaL REseT  ®
[ 7] e[s]4]a]2]1]o [BE
CONTROL COMMAND 1 DATA BYTE

7| s[s]a[s]2]1]0

Lsa
MODE COMMAND 1 DATA BYTE

o Lel=[[=1-T - B

LS8
VOLUME SET 1 DATA BYTE

Sets the Control, Mode and Volume Commands to 0

TABLE 2

TABLE 3

TABLE &

B o[ [<[e[=]]o8

7|elsfa]sf2]1]o

TABLE 4

Vé“!MODLILAT(_)R LEVELS :;{;‘["s‘s 2 DATA BYTES - BYTE 1 (loaded first)
Figure 7 - Examples of Command Data Configurations

BYTE 0 (loaded last)

Application Inf i Control A/C =10 Modulator Levels A/C =12,
pplication Information 7 Audio Out (RX) Enable Byte1
To assist in rapid setting, 6 Modulator Drive Enable 7-5 “0”
this quick-reference list 5 Pre-Emphasis Select 4-0 Mod 1 Attenuation
should be used with 4 Input Select (RX/TX) (0 to 12.4dB)
Figure 5. - Input Level Set (-4dB to 10dB) Byte 2 o
Mode A/C =11, 4-0 Mod 2 Attenuation
7 Drive Source (0 to 6.2dB)
6 Deviation Limiter Enable
5 VOGAD Enable Volume Set A/C =13,
4 De-Emphasis Enable - “«Q”
3 Signal Select 5 Powersave
2-0 Process Gain Set (-4dB to 3dB) 4-0 Volume Set Attenuation
(0 to 48dB)
Page 304 MX-COM, INC.
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MX806A

L 4
evices were measured under the following

In gevice

damage. Operation of the device outside the conditions unless otherwise noted.
operating limits is not suggested.
Vpp = 5.0V
Supply Voltage -03t0o 7.0V
Input Voltage at any pin T = 25°C
(ref Vg = OV) -0.3 to (V,+0.3V)
Sink/source current Xtal/Clock f, = 4.0MHz
(supply pins) +30mA 0
(other pins) +20mA Audio Level 0dB ref = 308mVrms @ 1kHz
Total device dissipation (60% deviation, FM)
@ T,,p25°C 800mW Max. '
Derating 10mwW/°C
Operating Temperature -40°C to +85°C
Storage Temperature -55°C to +125°C

Static Values

Supply Voltage 4.5 5.0 55 \Y
Supply Current  (All elements enabled) - 8.0 15.0 mA
(Maximum Powersave) - 7 15 mA
“C-BUS” Interface
Input Logic “1” 35 - - V
Input Logic “0” - - 1.5 \4
Input Current -1.0 - 1.0 HA
Input Capacitance - - 7.5 pF
Overall Performance
Microphone Input Level 1,2 25 mVrms
Discriminator Input Level 2,3 154 - 308 mVrms
Output Drive Level
(60% deviation) 2,4 291 308 326 mVrms
(100% deviation) 2,4,5 - 1440 - mV pk-pk
Passband 6 297 - 3000 Hz
Passband Ripple 7 -2 - 0.5 dB
Stopband Attenuation 6,8
@150Hz 10 12 - dB
@3400Hz - 2 - dB
@6000Hz 30 36 - dB
@8000 to 20,000 Hz - 60 - dB
Signal Path Noise TX - -50 - dBp
9 - -45 - dB
RX - -60 - dB
g - -65 - dB

Total Harmonic Distortion ’
(RX or TX, 60% deviation) - 1.0 - %

Circuit Elements - Figure 5
Mic. Amp or Mod. Summation Amp

Open Loop Gain - 50.0 - dB
Bandwidth 20.0 - - kHz
Input Impedance 10.0 - - MQ
Output Impedance (Open Loop) - 6.0 - kQ
(Closed Loop) - 600 - Q

De-emphasis

Slope - -6.0 - dB/oct.
Gain (at 1.0kHz) - 0 - dB
Input impedance - 1 - MQ

Voltage Controlled Gain Amp (VOGAD)
Gain (Non-Compressing) 2 - 6.0 - dB
(Full Compression) - -24 - dB
MX-COM, INC. Page 305
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MX806A

Input Impedance 10.0 - - MQ
VOGAD Peak Detectors )
Output Impedance Logic “1” (Compress) - 1 - kQ
Logic “0” - 10 - MQ
Hi/Lo Peak Detector Threshold 10 - 1,300 - mV p-p
Hi Peak Detector Threshold 10 - 650 - mV-+ve pk
Input (Low + Highpass) Filter
Gain (at 1.0 kHz) -1.0 0 1.0 dB
Input Level Amp
Gain Range - 0 - dB
OQverall Tolerance -1.0 - 1.0 dB
Step Size 0.75 1.0 1.25 dB
External Audio Buffer
Gain -0.1 0 0.1 dB
Pre-emphasis (Main Process and VOGAD)
Slope - 6.0 - dB/oct.
Gain (at 1.0kHz) - 10.0 - dB
Process Highpass Filter
Gain (at 1.0 kHz) -0.1 0 0.1 dB
Deviation Limiter
Threshold 708 1300 1413 mVrms
Gain -0.5 - 0.5 dB
Process Lowpass Filter
Gain (at 1.0 kHz) . 01 0 0.1 dB
Process Gain Amp
Gain Range -4.0 - 3.0 dB
OQverall Tolerance -0.5 - 0.5 dB
Step Size 0.75 1.0 1.25 dB
Output Impedance - 600 - Q
Transmitter Modulator Drives
Input Impedance - 15.0 - kQ
Mod. 1 Attenuator
Attenuation Range 0 - 12.4 dB
Overall Tolerance . -1 - 1 dB
Step Size 0.2 0.4 0.6 dB
Output Impedance - 600 - Q
Mod. 2 Attenuator
Attenuation Range 0 - 6.2 dB
Overall Tolerance -0.5 - 0.5 dB
Step Size 0.1 0.2 0.3 dB
Output Impedance - 600 - Q
Audio Output Attenuator
Attenuation Range 0 - 48.0 dB
Qverall Tolerance -1.0 - 1.0 dB
Step Size 1.1 1.6 2.1 dB
Output Impedance - 600 - Q
Miscellaneous Impedances
Processed Audio Input - 500 - kQ
Calibration Input - 500 - ke
External Process Out - 100 - Q
RX with De-emphasis Bypass - 25.0 - kQ
Notes

1. Producing an output of 0dB with the Mic. Op-Amp set to 6dB (as shown in Figure 2) and the Modulator
Drives set to 0dB.

With Output Drives set to 0dB and the system calibrated as described in the Application Notes.
Input level range for 0dB output, by adjustment of the Input Level Amp.

It is recommended that these output levels will produce 60% or 100% deviation in the transmitter.
With the microphone input level 20dB above the level required to produce 0dB at the Output Drives.
Between Microphone or RX inputs to Modulator or Audio Ouiputs.

Deviation from the ideal overall response inciuding the pre- or de-emphasis slope.

Excluding the effect of pre- or de-emphasis slope.

In a 30kHz bandwidth.
0. Using pre-emphasis in the TX path.
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