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1 Introduction 
 
This document is intended to illustrate the signal routing through the CMX7031 and CMX7041 and as a 
visual aid to configuring the various functions. It is specific to Function ImageTM 7031/7041FI-1.3.x.x 
although it may be largely suitable for earlier revisions. Each major version of Function ImageTM 
7031/7041FI-1.3 is given its own Configuration Guide. Minor versions are not covered explicitly. This set 
of Configuration Guides covers Function ImagesTM: 
 

• 7031/7041FI-1.3.6.x 
• 7031/7041FI-1.3.7.x 
• 7031/7041FI-1.3.8.x 
• 7031/7041FI-1.3.8.2 onward 
• 7031/7041FI-1.3.9.x 

 
The Configuration Guides are not intended to cover all of the hardware, functions or possible set-up 
modes. It is a virtual representation of the device and does not reflect the true architecture. 
  
Default settings are given in red and control paths are shown in blue. The Configuration Guide is best 
printed on an A3 colour printer. 

2 History 
 
Version Changes Date 
7.0 Corrected defaults and max settings to match User manual. 

Corrected displaced information in Audio Control image. 
26-01-10 

6.0 Corrected sub-field for selecting Sub-Audio Tone Level Attenuator in $CD. 21-01-10 
5.0 New Configuration Guide to support FI-1.3.8.2 and FI-1.3.9.x. 27-11-09 
4.0 New Configuration Guide to support FI-1.3.8.x. 11-12-08 
3.0 Additions to block diagram to reflect changes 7031/7041FI-1.3.7.x. 02-10-08 
2.0 Change of focus from specific FI to common function. 

New Configuration Guide to support FI-1.3.7.x. 
15-09-08 

1.0 New Issue. 25-07-08 
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Mic I/P

VBIAS

Alt I/P

VBIAS

Disc I/P

VBIAS

$C0
b14=0 Powersaved
b14=1 Enabled

$C0
b15=0 Powersaved
b15=1 Enabled

$C0
b13=0 Powersaved
b13=1 Enabled

00
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11

00

01

10

11

VBIAS

VBIAS

Input 2 Enable
$C0, b2
0=Disabled
1=Enabled

Input 1 Enable
$C0, b12
0=Disabled
1=Enabled

$B1 b3,2
Input 2 Gain
$B1, b15-13
000=0dB
001=3.2dB
010=6.4dB
011=9.6dB
100=12.8dB
101=16dB
110=19.2dB
111=22.4dB

Input 1 Gain
$B1, b12-10
000=0dB
001=3.2dB
010=6.4dB
011=9.6dB
100=12.8dB
101=16dB
110=19.2dB
111=22.4dB

Input 2 
Signal 

Routing

$B1 b5,4

Input 1 
Signal 

Routing

De-scrambler
P4.8HPF Expander De-

emphasis

Scrambler
P4.8Compressor Soft Limiter

P4.7, P4.9 (b13)

BPF Modem

b10 b13b15 b14

Input 1 is 
the only 
source for 
Audio 
Processing

00

01

10

11

MOD1 Enable
$C0 b9
0=Disabled
1=Enabled

MOD1 Attenuation
$B0, b14-12
000=>40dB
001=12dB
010=10dB
011=8dB
100=6dB
101=4dB
110=2dB
111=0dB

0

1

0

1

1

0

1

0

Mode Control $C1
Sub-Audio Processing source b7

Mode Control $C1
Inband Processing source b11

Mode Control 
$C1
NWR Processing 
source b13

Mode Control $C1
NWR Processing Enable b12
0=Disabled, 1=Enabled

BPF Modem

Rx Path Default line-up shown. This is always the reverse of the Tx line-up.

Tx Path Default line-up shown. This can be changed in Program Block P4.9

ModemDe-Packeting Packeting

In-Band Tone

DCS Tones

Selcall Tones

DTMF Tones

Audio Tones

CTCSS Tones

User-defined 
In-band Tone 

DTMF Tone

Audio Control $C2 b15-10
0=Disable, 1=Enabled

Channel Filter
$C2 b12, 11
00 - No channel filtering
01 – 25k
10 – 12.5k
11 – Not allowed

HPF

Mode Control $C1 Operational Mode b1,0
 01 = Rx  10 = Tx00 = IDLE

User-Defined 
CTCSS Tone

User Defined 
DCS Tone

LPF

Mode Control $C1
Audio Tones Enable b10
0=0 Disabled
1=Enabled

Mode Control $C1
DTMF Enable b8
0=0 Disabled
1=Enabled

Mode Control $C1
Selcall Enable b9
0=0 Disabled
1=Enabled

Mode Control $C1
CTCSS Enable b6
0=0 Disabled
1=Enabled

Mode Control $C1
DCS Enable b5
0=0 Disabled
1=Enabled

DCS Tones

CTCSS Tone

User-Defined 
CTCSS Tone

User Defined 
DCS Tone

Audio Control $C2
CTCSS Phase b9,8 and Sub-Audio Tone Number b7-0
CTCSS and DCS Set-up P2.0, P2.1
User Defined – P2.2, P2.3, P2.4, P2.5

Tx Inband Tones $C3
User Defined or Selcall Tone b15-11 and P1.0, P1.2-21

Audio Tone
Generator

$CD
b11-0

MOD2 Enable
$C0, b8
0=Disabled
1=Enabled

AudioO/P Enable
$C0, b7
0=Disabled
1=Enabled

MOD2 Attenuation
$B0, b10-8
000=>40dB
001=12dB
010=10dB
011=8dB
100=6dB
101=4dB
110=2dB
111=0dB

Audio Output Attenuation
$B0, b3-0
0000>60dB
0001=44.8dB
0010=41.6dB
0011=38.4dB
0100=35.2dB
0101=32dB
0110=28.8dB
0111=25.6dB

1000=22.4dB
1001=19.2dB
1010=16.0dB
1011=12.8dB
1100=9.6dB
1101=6.4dB
1110=3.2dB
1111=0dB

MOD1 O/P Polarity
$B0 b15
0=True
1=Inverted

MOD2 O/P Polarity
$B0 b11
0=True
1=Inverted

Ramp Up/Down
$B0, b7
0=Off
1=On

Ramp Rate Control
P4.6
User-defined ramp
3.11 - 3.74

VBIAS

VBIAS

MOD2
Source
$B1, b7

MOD1 Source
$B1, b9,8

0

1

Operates in Tx and Rx mode

Tx Mode

Tx Modulation mode
$A7 b14-12

000
001
010
011
100
101
110
111

O/P1
BIAS
Inband
Inband+Sub-Audio
Inband+Sub-Audio
I Bias
I Calibration
I Training
I Normal

O/P2
BIAS
Sub-Audio
Sub-Audio
InBand+Sub-Audio
Q Bias
Q Calibration
Q Training
Q Normal

Rx Mode

O/P1 Enable
$C0 b11
0=Disabled
1=Enabled

O/P2 Enable
$C0 b10
0=Disabled
1=Enabled

Tx 
Modulator

Fine Input 
Gain
P 4.0
0-> -3.5dB

All other Tx, in-band sources 
must be disabled

0

1

VBIAS

Audio 
Source
$B1, b6
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Output 1 Signal Path
Gain P4.2
Offset P4.4

Rx Inband Tones $C3
P1.1, P1.2-21

Rx Tx Output 2 Signal Path
Gain P4.3
Offset P4.5

CTCSS and DCS Set-up P2.1, P2.5
User Defined – P2.2, P2.3, P2.4

$C3 b5-0

TXRX

Channel 
Filter

Mode Control 
$C1
Data Processing 
source b4

Mode Control $C1
Audio Processing Enable b14
0=Disabled, 1=Enabled

Audio Processing Block

AGC
P4.9

Pre-
emphasis

Tx 
Mode

Rx 
Mode

Internal 
Bias
Block

VBIAS

BIAS Enable
$C0, b6
0=Disabled
1=Enabled
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Application Note CMX7031/CMX7041 FI-1.3.7.x 
  

 

MOD1 Fine Attenuation
$CD
b15-12 = 1100
b3-0 = Fine Attenuation (dB)
0000 = 0
0001 = 0.2
0010 = 0.4
0011 = 0.6
0100 = 0.8

Mic I/P

VBIAS

Alt I/P

VBIAS

Disc I/P

VBIAS

$C0
b14=0 Powersaved
b14=1 Enabled

$C0
b15=0 Powersaved
b15=1 Enabled

$C0
b13=0 Powersaved
b13=1 Enabled

00

01

10

11

00

01

10

11

VBIAS

VBIAS

Input 2 Enable
$C0, b2
0=Disabled
1=Enabled

$B1 b3,2
Input 2 Gain
$B1, b15-13
000=0dB
001=3.2dB
010=6.4dB
011=9.6dB
100=12.8dB
101=16dB
110=19.2dB
111=22.4dB

Input 1 Gain
$B1, b12-10
000=0dB
001=3.2dB
010=6.4dB
011=9.6dB
100=12.8dB
101=16dB
110=19.2dB
111=22.4dB

Input 2 
Signal 

Routing

$B1 b5,4

Input 1 
Signal 

Routing

De-scrambler
P4.8

HPF Expander
De-

emphasis

Scrambler
P4.8

Compressor
Soft Limiter

P4.7, P4.9 (b13)

BPF Modem

b10 b13b15 b14

00

01

10

11

MOD1 Enable
$C0 b9
0=Disabled
1=Enabled

MOD1 Attenuation
$B0, b14-12 (dB)
000=>40
001=12
010=10
011=8

0

1

0

1

1

0

1

0

Mode Control $C1
Sub-Audio Processing 
source b7

Mode Control $C1
Inband Processing 
source b11

Mode Control $C1
NWR Processing 
source b13

Mode Control $C1
NWR Processing Enable b12
0=Disabled, 1=Enabled

BPF Modem

Rx Path Default line-up shown.
This is always the reverse of the Tx line-up.

Tx Path Default line-up shown.
This can be changed in Program Block P4.9

ModemDe-Packeting Packeting

In-Band Tone

DCS Tones

Selcall Tones

DTMF Tones

Audio Tones

CTCSS Tones

User-defined 
In-band Tone 

DTMF Tone

Audio Control $C2 b15-10
0=Disable, 1=Enabled

Channel Filter
$C2 b12, 11
00 - No channel filtering
01 – 25k
10 – 12.5k
11 – Not allowed

HPF

Mode Control $C1 Operational Mode b1,0
 01 = Rx  10 = Tx00 = IDLE

User-Defined 
CTCSS Tone

User Defined 
DCS Tone

LPF

Mode Control $C1
Audio Tones Enable b10
0=0 Disabled
1=Enabled

Mode Control $C1
DTMF Enable b8
0=0 Disabled
1=Enabled

Mode Control $C1
Selcall Enable b9
0=0 Disabled
1=Enabled

Mode Control $C1
CTCSS Enable b6
0=0 Disabled
1=Enabled

Mode Control $C1
DCS Enable b5
0=0 Disabled 1=Enabled

DCS Tones

CTCSS Tone

User-Defined 
CTCSS Tone

User Defined 
DCS Tone

Audio Control $C2
CTCSS Phase b9,8 and Sub-Audio Tone Number b7-0
CTCSS and DCS Set-up P2.0, P2.1
User Defined – P2.2, P2.3, P2.4, P2.5

Tx Inband Tones $C3
User Defined or Selcall Tone b15-11 and P1.0, P1.2-21

Audio Tone $CD
b15-12 = 0000, b1-0 = tone
(Operates in Tx and Rx mode)

MOD2 Enable
$C0, b8
0=Disabled
1=Enabled

AudioO/P Enable
$C0, b7
0=Disabled
1=Enabled

MOD2 Attenuation
$B0, b10-8 (dB)
000=>40
001=12
010=10
011=8

Audio Output Attenuation
$B0, b3-0
0000>60dB
0001=44.8dB
0010=41.6dB
0011=38.4dB
0100=35.2dB
0101=32dB
0110=28.8dB
0111=25.6dB

1000=22.4dB
1001=19.2dB
1010=16.0dB
1011=12.8dB
1100=9.6dB
1101=6.4dB
1110=3.2dB
1111=0dB

MOD1 O/P Polarity
$B0 b15
0=True
1=Inverted

MOD2 O/P Polarity
$B0 b11
0=True
1=Inverted

Ramp Up/Down
$B0, b7
0=Off
1=On

Ramp Rate Control
P4.6
User-defined ramp
3.11 - 3.74

VBIAS

VBIAS

MOD2 
Source
$B1, b7

MOD1 Source
$B1, b9,8

0

1

Tx Mode

Tx Modulation mode
$A7 b14-12

000
001
010
011
100
101
110
111

O/P1
BIAS
Inband
Inband+Sub-Audio
Inband+Sub-Audio
I Bias
I Calibration
I Training
I Normal

O/P2
BIAS
Sub-Audio
Sub-Audio
InBand+Sub-Audio
Q Bias
Q Calibration
Q Training
Q Normal

Rx Mode

O/P1 Enable
$C0 b11
0=Disabled
1=Enabled

O/P2 Enable
$C0 b10
0=Disabled
1=Enabled

Tx 
Modulator

Fine Input 
Gain 2
P 4.1
0-> -3.5dB
Default:
$0000 =0dB All other Tx, in-band 

sources must be disabled

0

1

VBIAS

Audio 
Source
$B1, b6
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Output 1 Signal Path
$CD
b15-12 = 0110
b11-0 = Fine Gain
(similar to P4.2)
Default - $FFF = x1
Offset P4.4

Rx Inband Tones $C3
P1.1, P1.2-21

Rx Tx

Output 2 Signal Path 
$CD, b15-12 = 1000
b11-0 = Fine Gain
(similar to P4.3)
Default - $FFF = x1
Offset P4.5

CTCSS and DCS Set-up P2.1, P2.5
User Defined – P2.2, P2.3, P2.4

$C3 b5-0

TXRX

Channel 
Filter

Mode Control 
$C1
Data 
Processing 
source b4

Mode Control $C1
Audio Processing Enable b14
0=Disabled, 1=Enabled

Audio Processing Block

AGC
P4.9

Pre-
emphasis

Tx 
Mode

Rx 
Mode

Internal 
Bias
Block

VBIAS

BIAS Enable
$C0, b6
0=Disabled
1=Enabled

Channel 
Filter

MOD2 Fine Attenuation
$CD, b15-12 = 1100
b7-4 = Fine Attenuation (dB)
0000 = 0
0001 = 0.2
0010 = 0.4
0011 = 0.6
0100 = 0.8

Fine Input 
Gain 1
P 4.0
0-> -3.5dB
Default: 
$8000 = 0dB

100=6
101=4
110=2
111=0

100=6
101=4
110=2
111=0

0000 = 0
0001 = 0.2
0010 = 0.4
0011 = 0.6
0100 = 0.8

0000 = 0
0001 = 0.2
0010 = 0.4
0011 = 0.6
0100 = 0.8

Audio Tone Level 
Attenuator
$CD b15-12 = 0010
b11-1 = level
Default $400
Maximum $7FF
Similar to P1.0
For use with Audio 
Tone Generator but 
will affect other in-
band levels including 
MSK/FFSK

Input 1 Enable
$C0, b12
0=Disabled
1=Enabled Only Input 1 can 

be the source for 
Audio Processing

Voice Level Attenuator
$CD b15-12 = 0100
b11-0 = level
For use with Audio 
Output Attenuator
FFF = 0
F90 = 0.2
F40 = 0.4
EE0 = 0.6
EA0 = 0.8
E50 = 1.0
DE0 = 1.2
DA0 = 1.4

D50 = 1.6
CF0 = 1.8
CB0 = 2.0
C60 = 2.2
C20 = 2.4
BF0 = 2.6
BA0 = 2.8
B60 = 3.0

Voice Level Multiplier
$CD b15-12 = 1010
b1-0 = level
For use with MOD1 
and MOD2 Outputs
00 = x1
01 = x2

10 = x4
11 = x8
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Application Note CMX7031/CMX7041 FI-1.3.8.x 
  

 

MOD1 Fine Attenuation
$CD
b15-12 = 1100
b3-0 = Fine Attenuation (dB)
0000 = 0
0001 = 0.2
0010 = 0.4
0011 = 0.6
0100 = 0.8

Mic I/P

VBIAS

Alt I/P

VBIAS

Disc I/P

VBIAS

$C0
b14=0 Powersaved
b14=1 Enabled

$C0
b15=0 Powersaved
b15=1 Enabled

$C0
b13=0 Powersaved
b13=1 Enabled

00

01

10

11

00

01

10

11

VBIAS

VBIAS

Input 2 Enable
$C0, b2
0=Disabled
1=Enabled

$B1 b3,2
Input 2 Gain
$B1, b15-13
000=0dB
001=3.2dB
010=6.4dB
011=9.6dB
100=12.8dB
101=16dB
110=19.2dB
111=22.4dB

Input 1 Gain
$B1, b12-10
000=0dB
001=3.2dB
010=6.4dB
011=9.6dB
100=12.8dB
101=16dB
110=19.2dB
111=22.4dB

Input 2 
Signal 

Routing

$B1 b5,4

Input 1 
Signal 

Routing

De-scrambler
P4.8

HPF Expander
De-

emphasis

Scrambler
P4.8

Compressor
Soft Limiter

P4.7, P4.9 (b13)

BPF Modem

b10 b13b15 b14

00

01

10

11

MOD1 Enable
$C0 b9
0=Disabled
1=Enabled

MOD1 Attenuation
$B0, b14-12 (dB)
000=>40
001=12
010=10
011=8

0

1

0

1

1

0

1

0

Mode Control $C1
Sub-Audio Processing 
source b7

Mode Control $C1
Inband Processing 
source b11

Mode Control $C1
NWR Processing 
source b13

Mode Control $C1
NWR Processing Enable b12
0=Disabled, 1=Enabled

BPF Modem

Rx Path Default line-up shown.
This is always the reverse of the Tx line-up.

Tx Path Default line-up shown.
This can be changed in Program Block P4.9

ModemDe-Packeting Packeting

In-Band Tone

DCS Tones

Selcall Tones

DTMF Tones

Audio Tones

CTCSS Tones

User-defined 
In-band Tone 

DTMF Tone

Audio Control $C2 b15-10
0=Disable, 1=Enabled

Channel Filter
$C2 b12, 11
00 - No channel filtering
01 – 25k
10 – 12.5k
11 – Not allowed

HPF

Mode Control $C1 Operational Mode b1,0
 01 = Rx  10 = Tx00 = IDLE

User-Defined 
CTCSS Tone

User Defined 
DCS Tone

LPF

Mode Control $C1
Audio Tones Enable b10
0=0 Disabled
1=Enabled

Mode Control $C1
DTMF Enable b8
0=0 Disabled
1=Enabled

Mode Control $C1
Selcall Enable b9
0=0 Disabled
1=Enabled

Mode Control $C1
CTCSS Enable b6
0=0 Disabled
1=Enabled

Mode Control $C1
DCS Enable b5
0=0 Disabled 1=Enabled

DCS Tones

CTCSS Tone

User-Defined 
CTCSS Tone

User Defined 
DCS Tone

Audio Control $C2
CTCSS Phase b9,8 and Sub-Audio Tone Number b7-0
CTCSS and DCS Set-up P2.0, P2.1
User Defined – P2.2, P2.3, P2.4, P2.5

Tx Inband Tones $C3
User Defined or Selcall Tone b15-11 and P1.0, P1.2-21

Audio Tone $CD
b15-12 = 0000, b1-0 = tone
(Operates in Tx and Rx mode)

MOD2 Enable
$C0, b8
0=Disabled
1=Enabled

AudioO/P Enable
$C0, b7
0=Disabled
1=Enabled

MOD2 Attenuation
$B0, b10-8 (dB)
000=>40
001=12
010=10
011=8

Audio Output Attenuation
$B0, b3-0
0000>60dB
0001=44.8dB
0010=41.6dB
0011=38.4dB
0100=35.2dB
0101=32dB
0110=28.8dB
0111=25.6dB

1000=22.4dB
1001=19.2dB
1010=16.0dB
1011=12.8dB
1100=9.6dB
1101=6.4dB
1110=3.2dB
1111=0dB

MOD1 O/P Polarity
$B0 b15
0=True
1=Inverted

MOD2 O/P Polarity
$B0 b11
0=True
1=Inverted

Ramp Up/Down
$B0, b7
0=Off
1=On

Ramp Rate Control
P4.6
User-defined ramp
3.11 - 3.74

VBIAS

VBIAS

MOD2 
Source
$B1, b7

MOD1 Source
$B1, b9,8

0

1

Tx Mode

Tx Modulation mode
$A7 b14-12

000
001
010
011
100
101
110
111

O/P1
BIAS
Inband
Inband+Sub-Audio
Inband+Sub-Audio
I Bias
I Calibration
I Training
I Normal

O/P2
BIAS
Sub-Audio
Sub-Audio
InBand+Sub-Audio
Q Bias
Q Calibration
Q Training
Q Normal

Rx Mode

O/P1 Enable
$C0 b11
0=Disabled
1=Enabled

O/P2 Enable
$C0 b10
0=Disabled
1=Enabled

Tx 
Modulator

Fine Input 
Gain 2
P 4.1
0-> -3.5dB
Default:
$0000 =0dB All other Tx, in-band 

sources must be disabled

0

1

VBIAS

Audio 
Source
$B1, b6
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Output 1 Signal Path
$CD
b15-12 = 0110
b11-0 = Fine Gain
(similar to P4.2)
Default - $FFF = x1
Offset P4.4

Rx Inband Tones $C3
P1.1, P1.2-21

Rx Tx

Output 2 Signal Path 
$CD, b15-12 = 1000
b11-0 = Fine Gain
(similar to P4.3)
Default - $FFF = x1
Offset P4.5

CTCSS and DCS Set-up P2.1, P2.5
User Defined – P2.2, P2.3, P2.4

$C3 b5-0

TXRX

Channel 
Filter

Mode Control 
$C1
Data 
Processing 
source b4

Mode Control $C1
Audio Processing Enable b14
0=Disabled, 1=Enabled

Audio Processing Block

AGC
P4.9

Pre-
emphasis

Tx 
Mode

Rx 
Mode

Internal 
Bias
Block

VBIAS

BIAS Enable
$C0, b6
0=Disabled
1=Enabled

Channel 
Filter

MOD2 Fine Attenuation
$CD, b15-12 = 1100
b7-4 = Fine Attenuation (dB)
0000 = 0
0001 = 0.2
0010 = 0.4
0011 = 0.6
0100 = 0.8

Fine Input 
Gain 1
P 4.0
0-> -3.5dB
Default: 
$8000 = 0dB

100=6
101=4
110=2
111=0

100=6
101=4
110=2
111=0

0000 = 0
0001 = 0.2
0010 = 0.4
0011 = 0.6
0100 = 0.8

0000 = 0
0001 = 0.2
0010 = 0.4
0011 = 0.6
0100 = 0.8

Audio Tone Level 
Attenuator
$CD b15-12 = 0010
b11-0 = level
Default $FFF (0dB)
Maximum $0
Similar to P1.0
For use with Audio 
Tone Generator but 
will affect other in-
band levels including 
MSK/FFSK

Input 1 Enable
$C0, b12
0=Disabled
1=Enabled Only Input 1 can 

be the source for 
Audio Processing

Voice Level Attenuator
$CD b15-12 = 0100
b11-0 = level
For use with Audio 
Output Attenuator
FFF = 0
F90 = 0.2
F40 = 0.4
EE0 = 0.6
EA0 = 0.8
E50 = 1.0
DE0 = 1.2
DA0 = 1.4

D50 = 1.6
CF0 = 1.8
CB0 = 2.0
C60 = 2.2
C20 = 2.4
BF0 = 2.6
BA0 = 2.8
B60 = 3.0

Voice Level Multiplier
$CD b15-12 = 1010
b1-0 = level
For use with MOD1 
and MOD2 Outputs
00 = x1
01 = x2

10 = x4
11 = x8
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Application Note CMX7031/CMX7041 FI-1.3.8.2 
  

 

MOD1 Fine Attenuation
$CD
b15-12 = 1100
b3-0 = Fine Attenuation (dB)
0000 = 0
0001 = 0.2
0010 = 0.4
0011 = 0.6
0100 = 0.8

Mic I/P

VBIAS

Alt I/P

VBIAS

Disc I/P

VBIAS

$C0
b14=0 Powersaved
b14=1 Enabled

$C0
b15=0 Powersaved
b15=1 Enabled

$C0
b13=0 Powersaved
b13=1 Enabled

00

01

10

11

00

01

10

11

VBIAS

VBIAS

Input 2 Enable
$C0, b2
0=Disabled
1=Enabled

$B1 b3,2
Input 2 Gain
$B1, b15-13
000=0dB
001=3.2dB
010=6.4dB
011=9.6dB
100=12.8dB
101=16dB
110=19.2dB
111=22.4dB

Input 1 Gain
$B1, b12-10
000=0dB
001=3.2dB
010=6.4dB
011=9.6dB
100=12.8dB
101=16dB
110=19.2dB
111=22.4dB

Input 2 
Signal 

Routing

$B1 b5,4

Input 1 
Signal 

Routing

De-scrambler
P4.8

HPF Expander
De-

emphasis

Scrambler
P4.8

Compressor
Soft Limiter

P4.7, P4.9 (b13)

BPF Modem

b10 b13b15 b14

00

01

10

11

MOD1 Enable
$C0 b9
0=Disabled
1=Enabled

MOD1 Attenuation
$B0, b14-12 (dB)
000=>40
001=12
010=10
011=8

0

1

0

1

1

0

1

0

Mode Control $C1
Sub-Audio Processing 
source b7

Mode Control $C1
Inband Processing 
source b11

Mode Control $C1
NWR Processing 
source b13

Mode Control $C1
NWR Processing Enable b12
0=Disabled, 1=Enabled

BPF Modem

Rx Path Default line-up shown.
This is always the reverse of the Tx line-up.

Tx Path Default line-up shown.
This can be changed in Program Block P4.9

ModemDe-Packeting Packeting

In-Band Tone

DCS Tones

Selcall Tones

DTMF Tones

Audio Tones

CTCSS Tones

User-defined 
In-band Tone 

DTMF Tone

Audio Control $C2 b15-10
0=Disable, 1=Enabled

Channel Filter
$C2 b12, 11
00 - No channel filtering
01 – 25k
10 – 12.5k
11 – Not allowed

HPF

Mode Control $C1 Operational Mode b1,0
 01 = Rx  10 = Tx00 = IDLE

User-Defined 
CTCSS Tone

User Defined 
DCS Tone

LPF

Mode Control $C1
Audio Tones Enable b10
0=0 Disabled
1=Enabled

Mode Control $C1
DTMF Enable b8
0=0 Disabled
1=Enabled

Mode Control $C1
Selcall Enable b9
0=0 Disabled
1=Enabled

Mode Control $C1
CTCSS Enable b6
0=0 Disabled
1=Enabled

Mode Control $C1
DCS Enable b5
0=0 Disabled 1=Enabled

DCS Tones

CTCSS Tone

User-Defined 
CTCSS Tone

User Defined 
DCS Tone

Audio Control $C2
CTCSS Phase b9,8 and Sub-Audio Tone Number b7-0
CTCSS and DCS Set-up P2.0, P2.1
User Defined – P2.2, P2.3, P2.4, P2.5

Tx Inband Tones $C3
User Defined or Selcall Tone b15-11 and 
P1.0, P1.2-21

Audio Tone $CD
b15-12 = 0000, b1-0 = tone
(Operates in Tx and Rx mode)

MOD2 Enable
$C0, b8
0=Disabled
1=Enabled

AudioO/P Enable
$C0, b7
0=Disabled
1=Enabled

MOD2 Attenuation
$B0, b10-8 (dB)
000=>40
001=12
010=10
011=8

Audio Output Attenuation
$B0, b3-0
0000>60dB
0001=44.8dB
0010=41.6dB
0011=38.4dB
0100=35.2dB
0101=32dB
0110=28.8dB
0111=25.6dB

1000=22.4dB
1001=19.2dB
1010=16.0dB
1011=12.8dB
1100=9.6dB
1101=6.4dB
1110=3.2dB
1111=0dB

MOD1 O/P Polarity
$B0 b15
0=True
1=Inverted

MOD2 O/P Polarity
$B0 b11
0=True
1=Inverted

Ramp Up/Down
$B0, b7
0=Off
1=On

Ramp Rate Control
P4.6
User-defined ramp
3.11 - 3.74

VBIAS

VBIAS

MOD2 
Source
$B1, b7

MOD1 Source
$B1, b9,8

0

1

Tx Mode

Tx Modulation mode
$A7 b14-12

000
001
010
011
100
101
110
111

O/P1
BIAS
Inband
Inband+Sub-Audio
Inband+Sub-Audio
I Bias
I Calibration
I Training
I Normal

O/P2
BIAS
Sub-Audio
Sub-Audio
InBand+Sub-Audio
Q Bias
Q Calibration
Q Training
Q Normal

Rx Mode

O/P1 Enable
$C0 b11
0=Disabled
1=Enabled

O/P2 Enable
$C0 b10
0=Disabled
1=Enabled

Tx 
Modulator

Fine Input 
Gain 2
P 4.1
0-> -3.5dB
Default:
$0000 =0dB All other Tx, in-band 

sources must be disabled

0

1

VBIAS

Audio 
Source
$B1, b6
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Output 1 Signal Path
$CD
b15-12 = 0110
b11-0 = Fine Gain
(similar to P4.2)
Default - $FFF = x1
Offset P4.4

Rx Inband Tones $C3
P1.1, P1.2-21

Rx Tx

Output 2 Signal Path 
$CD, b15-12 = 1000
b11-0 = Fine Gain
(similar to P4.3)
Default - $FFF = x1
Offset P4.5

CTCSS and DCS Set-up P2.1, P2.5
User Defined – P2.2, P2.3, P2.4

$C3 b5-0

TXRX

Channel 
Filter

Mode Control 
$C1
Data 
Processing 
source b4

Mode Control $C1
Audio Processing Enable b14
0=Disabled, 1=Enabled

Audio Processing Block

AGC
P4.9

Pre-
emphasis

Tx 
Mode

Rx 
Mode

Internal 
Bias
Block

VBIAS

BIAS Enable
$C0, b6
0=Disabled
1=Enabled

Channel 
Filter

MOD2 Fine Attenuation
$CD, b15-12 = 1100
b7-4 = Fine Attenuation (dB)
0000 = 0
0001 = 0.2
0010 = 0.4
0011 = 0.6
0100 = 0.8

Fine Input 
Gain 1
P 4.0
0-> -3.5dB
Default: 
$8000 = 0dB

100=6
101=4
110=2
111=0

100=6
101=4
110=2
111=0

0000 = 0
0001 = 0.2
0010 = 0.4
0011 = 0.6
0100 = 0.8

0000 = 0
0001 = 0.2
0010 = 0.4
0011 = 0.6
0100 = 0.8

Audio Tone Level 
Attenuator
$CD b15-12 = 0010
b11-0 = level
Default $FFF (0dB)
Maximum $0
Similar to P1.0
For use with Audio 
Tone Generator but 
will affect other in-
band levels including 
MSK/FFSK

Input 1 Enable
$C0, b12
0=Disabled
1=Enabled Only Input 1 can 

be the source for 
Audio Processing

Voice Level Attenuator
$CD b15-12 = 0100
b11-0 = level
For use with Audio 
Output Attenuator
FFF = 0
F90 = 0.2
F40 = 0.4
EE0 = 0.6
EA0 = 0.8
E50 = 1.0
DE0 = 1.2
DA0 = 1.4

D50 = 1.6
CF0 = 1.8
CB0 = 2.0
C60 = 2.2
C20 = 2.4
BF0 = 2.6
BA0 = 2.8
B60 = 3.0

Sub-Audio Tone 
Level Attenuator
$CD b15-12 = 1101
b11-0 = level
Default $FFF (0dB)
Maximum $0
Similar to P2.0

Voice Level Multiplier
$CD b15-12 = 1010
b1-0 = level
For use with MOD1 
and MOD2 Outputs
000 = x1
001 = x2
100 = x16

010 = x4
011 = x8
101 = x32

Mode Control $C1 
Limiter Bypass for 
In-Band Signals
b14
0=Enabled
1=Disabled
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MOD1 Fine Attenuation
$CD
b15-12 = 1100
b3-0 = Fine Attenuation (dB)
0000 = 0
0001 = 0.2
0010 = 0.4
0011 = 0.6
0100 = 0.8

Mic I/P

VBIAS

Alt I/P

VBIAS

Disc I/P

VBIAS

$C0
b14=0 Powersaved
b14=1 Enabled

$C0
b15=0 Powersaved
b15=1 Enabled

$C0
b13=0 Powersaved
b13=1 Enabled

00

01

10

11

00

01

10

11

VBIAS

VBIAS

Input 2 Enable
$C0, b2
0=Disabled
1=Enabled

$B1 b3,2
Input 2 Gain
$B1, b15-13
000=0dB
001=3.2dB
010=6.4dB
011=9.6dB
100=12.8dB
101=16dB
110=19.2dB
111=22.4dB

Input 1 Gain
$B1, b12-10
000=0dB
001=3.2dB
010=6.4dB
011=9.6dB
100=12.8dB
101=16dB
110=19.2dB
111=22.4dB

Input 2 
Signal 

Routing

$B1 b5,4

Input 1 
Signal 

Routing

De-scrambler
P4.8

HPF Expander
De-

emphasis

Scrambler
P4.8

Compressor
Soft Limiter

P4.7, P4.9 (b13)

BPF Modem

b10 b13b15 b14

00

01

10

11

MOD1 Enable
$C0 b9
0=Disabled
1=Enabled

MOD1 Attenuation
$B0, b14-12 (dB)
000=>40
001=12
010=10
011=8

0

1

0

1

1

0

1

0

Mode Control $C1
Sub-Audio Processing 
source b7

Mode Control $C1
Inband Processing 
source b11

Mode Control $C1
NWR Processing 
source b13

Mode Control $C1
NWR Processing Enable b12
0=Disabled, 1=Enabled

BPF
FFSK 

Demodulator

Rx Path Default line-up shown.
This is always the reverse of the Tx line-up.

Tx Path Default line-up shown.
This can be changed in Program Block P4.9

FFSK 
Modulator

De-Packeting

Packeting

In-Band Tone

DCS Tones

Selcall Tones

DTMF Tones

Audio Tones

CTCSS Tones

User-defined 
In-band Tone 

DTMF Tone

Audio Control $C2 b15-10
0=Disable, 1=Enabled

Channel Filter
$C2 b12, 11
00 - No channel filtering
01 – 25k
10 – 12.5k
11 – Not allowed

HPF

Mode Control $C1 Operational Mode b1,0
 01 = Rx  10 = Tx00 = IDLE

User-Defined 
CTCSS Tone

User Defined 
DCS Tone

LPF

Mode Control $C1
Audio Tones Enable b10
0=0 Disabled
1=Enabled

Mode Control $C1
DTMF Enable b8
0=0 Disabled
1=Enabled

Mode Control $C1
Selcall Enable b9
0=0 Disabled
1=Enabled

Mode Control $C1
CTCSS Enable b6
0=0 Disabled
1=Enabled

Mode Control $C1
DCS Enable b5
0=0 Disabled 1=Enabled

DCS Tones

CTCSS Tone

User-Defined 
CTCSS Tone

User Defined 
DCS Tone

Audio Control $C2
CTCSS Phase b9,8 and Sub-Audio Tone Number b7-0
CTCSS and DCS Set-up P2.0, P2.1
User Defined – P2.2, P2.3, P2.4, P2.5

Tx Inband Tones $C3
User Defined or Selcall Tone b15-11 and 
P1.0, P1.2-21

Audio Tone $CD
b15-12 = 0000, b11- 0 = tone
(Operates in Tx and Rx mode)

MOD2 Enable
$C0, b8
0=Disabled
1=Enabled

AudioO/P Enable
$C0, b7
0=Disabled
1=Enabled

MOD2 Attenuation
$B0, b10-8 (dB)
000=>40
001=12
010=10
011=8

Audio Output Attenuation
$B0, b3-0
0000>60dB
0001=44.8dB
0010=41.6dB
0011=38.4dB
0100=35.2dB
0101=32dB
0110=28.8dB
0111=25.6dB

1000=22.4dB
1001=19.2dB
1010=16.0dB
1011=12.8dB
1100=9.6dB
1101=6.4dB
1110=3.2dB
1111=0dB

MOD1 O/P Polarity
$B0 b15
0=True
1=Inverted

MOD2 O/P Polarity
$B0 b11
0=True
1=Inverted

Ramp Up/Down
$B0, b7
0=Off
1=On

Ramp Rate Control
P4.6
User-defined ramp
3.11 - 3.74

VBIAS

VBIAS

MOD2 
Source
$B1, b7

MOD1 Source
$B1, b9,8

0

1

Tx Mode

Tx Modulation mode
$A7 b14-12

000
001
010
011
100
101
110
111

O/P1
BIAS
Inband
Inband+Sub-Audio
Inband+Sub-Audio
I Bias
I Calibration
I Training
I Normal

O/P2
BIAS
Sub-Audio
Sub-Audio
InBand+Sub-Audio
Q Bias
Q Calibration
Q Training
Q Normal

Rx Mode

O/P1 Enable
$C0 b11
0=Disabled
1=Enabled

O/P2 Enable
$C0 b10
0=Disabled
1=Enabled

Tx 
Modulator

Fine Input 
Gain 2
P 4.1
0-> -3.5dB
Default:
$0000 =0dB All other Tx, in-band 

sources must be disabled

0

1

VBIAS

Audio 
Source
$B1, b6
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Output 1 Signal Path
$CD
b15-12 = 0110
b11-0 = Fine Gain
(similar to P4.2)
Default - $FFF = x1
Offset P4.4

Rx Inband Tones $C3
P1.1, P1.2-21

Rx Data Modem Tx Data Modem

Output 2 Signal Path 
$CD, b15-12 = 1000
b11-0 = Fine Gain
(similar to P4.3)
Default - $FFF = x1
Offset P4.5

CTCSS and DCS Set-up P2.1, P2.5
User Defined – P2.2, P2.3, P2.4

$C3 b5-0

TXRX

Channel 
Filter

Mode Control 
$C1
Data 
Processing 
source b4

Mode Control $C1
Audio Processing Enable b14
0=Disabled, 1=Enabled

Audio Processing Block

AGC
P4.9

Pre-
emphasis

Tx 
Mode

Rx 
Mode

Internal 
Bias
Block

VBIAS

BIAS Enable
$C0, b6
0=Disabled
1=Enabled

Channel 
Filter

MOD2 Fine Attenuation
$CD, b15-12 = 1100
b7-4 = Fine Attenuation (dB)
0000 = 0
0001 = 0.2
0010 = 0.4
0011 = 0.6
0100 = 0.8

Fine Input 
Gain 1
P 4.0
0-> -3.5dB
Default: 
$8000 = 0dB

100=6
101=4
110=2
111=0

100=6
101=4
110=2
111=0

0000 = 0
0001 = 0.2
0010 = 0.4
0011 = 0.6
0100 = 0.8

0000 = 0
0001 = 0.2
0010 = 0.4
0011 = 0.6
0100 = 0.8

Audio Tone Level 
Attenuator
$CD b15-12 = 0010
b11-0 = level
Default $FFF (0dB)
Maximum $0
Similar to P1.0
For use with Audio 
Tone Generator but 
will affect other in-
band levels including 
MSK/FFSK

Input 1 Enable
$C0, b12
0=Disabled
1=Enabled Only Input 1 can 

be the source for 
Audio Processing

Voice Level Attenuator
$CD b15-12 = 0100
b11-0 = level
For use with Audio 
Output Attenuator
FFF = 0
F90 = 0.2
F40 = 0.4
EE0 = 0.6
EA0 = 0.8
E50 = 1.0
DE0 = 1.2
DA0 = 1.4

D50 = 1.6
CF0 = 1.8
CB0 = 2.0
C60 = 2.2
C20 = 2.4
BF0 = 2.6
BA0 = 2.8
B60 = 3.0

Sub-Audio Tone 
Level Attenuator
$CD b15-12 = 1101
b11-0 = level
Default $FFF (0dB)
Maximum $0
Similar to P2.0

Voice Level Multiplier
$CD b15-12 = 1010
b1-0 = level
For use with MOD1 
and MOD2 Outputs
000 = x1
001 = x2
100 = x16

010 = x4
011 = x8
101 = x32

Mode Control $C1 
Limiter Bypass for 
In-Band Signals
b14
0=Enabled
1=Disabled

PSK 
Modulator
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CML does not assume any responsibility for the use of any circuitry described.  No IPR or circuit patent licences are implied.  
CML reserves the right at any time without notice to change the said circuitry and any part of this product specification.  
Evaluation kits and demonstration boards are supplied for the sole purpose of demonstrating the operation of CML products 
and are supplied without warranty.  They are intended for use in a laboratory environment only and are not for re-sale, end-
use or incorporation into other equipments.  Operation of these kits and boards outside a laboratory environment is not 
permitted within the European Community.  All software/firmware is supplied "as is" and is without warranty.  It forms part of 
the product supplied and is licensed for use only with this product, for the purpose of demonstrating the operation of CML 
products.  Whilst all reasonable efforts are made to ensure that software/firmware contained in this product is virus free, 
CML accepts no responsibility whatsoever for any contamination which results from using this product and the onus for 
checking that the software/firmware is virus free is placed on the purchaser of this evaluation kit or development board. 
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