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1 Introduction 
 
This document illustrates and describes critical signal routing through the CMX7241 and CMX7341 PMR 
Common Platform Processors when the dPMR® + Analogue Function ImageTM is loaded.  References to 
related C-BUS write registers are also indicated to provide easier understanding of the device and its 
control. 
 
This guide applies to operation with the Function ImageTM 7241/7341FI-1.1.5.3 loaded. It will be updated, 
as required, should additional features or changes be made to this Function ImageTM. 
 
The 7241/7341FI-1.x Configuration Guide is not intended to comprehensively describe all of the hardware 
in a typical radio nor all of the functions or possible set-ups. This document is a virtual representation of 
the device and is provided for illustrative purposes to simplify and aid product development. 
  
Default settings are shown in red and the Configuration Guide is best printed on an A3 colour printer. 
 

2 History 
 
Version Changes Date 
1.0 First Issue 17-3-17 
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FFSK

$C2,11-8 & & P4.23-26

SELCALL

$B6,b4-0 & P4.0-P4.15 & P4.20-P4.22

DTMF

$B6,b7..0

SA Tx Gain
$C3:$4xxx

Audio Tone 
Tx Level
$C3:$6xxx

Voice Tx 
Gain
$C3:$2xxx

SELCALL

P4.0-P4.15 & P4.20-P4.22

DTMF

Audio Tone Rx Level
$C3:$7xxx

Voice Rx 
Level
$C3:$3xxx

CTCSS/DCS

$C2,7-0 & $C3:F00x & P2.4

Audio Tone

Freq = $C3:$8xxx

CTCSS/DCS

$C2,7-0 & $C3:F00x & P2.4

SPI-PCM Level
$C3:$3xxx

Demodulator and 

Deformatter

FFSK Enable
$C1 b8
0=Disabled
1=Enabled

SELCALL Enable
$C1 b10
0=Disabled
1=Enabled

DTMF Enable
$C1 b15
0=Disabled
0=Enabled

Audio Tone Enable
$C1 b14

Voice Enable
$C1 b15
0=Disabled
1=Enabled

SPI Codec Control
$A0 b0

1

0

Only one 

inband Tx 

tone/FFSK/

voice function 

enabled at a 

time.

Tx Symbol Level
$C3:$Dxxx

Channel 

Filter

P2.0

HPF

De-

scrambler

$C3:9xxx 

De-

emphasis

Expander

P2.10

Audio Processing

$C2

b12

$C1

b11

$C2

b13

$C2

b14

Limiter

P2.3

Channel 

Filter

P2.0

Voice 

Filter

Compand

P2.9

Pre-

emphasis

Scrambler

$C3:9xxx

Audio Processing

$C2

b12

$C1

b11

$C1

b11

AGC

P2.1-2

$C2

b15

Sub-audio Enable
$C1 b13
0=Disabled

1=Enabled

Data Router

Input 2

Input 1

FFSK

$C2,11-8 & P2.11 & P4.23-26

Filter

I/Q or LD

P6.0, b1

I/Q or LD

P6.0, b1

0

1

SPI Codec Control
$A0 b2

Digital 

Section

Analogue 

Section

Data Router
Data Formatter 

and Modulator

Channel 

Filter

TxRx

Output 2

Output 1

00

01

10

11

In-Band & 

Sub-audio

In-Band

In-Band & 

Sub-audio

In-Band

In-Band & 

Sub-audio

In-Band & 

Sub-audio

Sub-audio

Sub-audio

O/P1 O/P2

P2.0 b7-6 (2Pt Modulation)

MOD1/MOD2 Output 

Modes

CMX7241/CMX7341 PMR Common Platform Processor

7241/7341FI-1.x dPMR and Analogue PMR with I/Q support, Core Functions

Filter

Audio Tone

Freq = $C3:$8xxx

Modem Control, Rx

$C1, b7-4
0001 = Rx dPMR Formatted

0010 = Rx Raw

0011 = Rx 4FSK Eye Mode

0100 = Rx 4FSK pass-through

0110 = Sync, Repeated FS

0111 = Reset/Abort

Modem Configuration and 

Settings

$A1

P1.x 

Modem Configuration and 

Settings

$A1

P1.x 

Modem Control, Tx

$C1, b7-4
0010 = Tx 4FSK dPMR Formatted

0010 = Tx 4FSK PRBS

0100 = Tx 4FSK Preamble

0101 = Tx 4FSK Mod Setup

0110 = Test, Tx Repeated Word

0111 = Reset/Abort

I/Q or LD

P6.0, b0

Input 1

Input 2
I/Q or LD

P6.0, b0

Output 1

Modem Control, Idle 
$C1, b7-4 
0000 = Idle

Output 2

Auxiliary 

Tone Generator
$A8 $Axxx AuxDAC2 Output

RAMDAC

Tx only

$A8:$8xxx + $A8, $9xxx 
$84 + $85
P3.13 + P7.0-P7.63

AuxDAC1 Output
Internal Bias 

Block

BIAS Enable 
$C0 b6
0=Disabled

1=Enabled

Mode Control Operational Modes. $C1, b3-0
Idle, b3-0 = 0000b

Rx = 0001b

Rx with CMX994 I/Q cal = 0101b

Rx with Powersave = 1001b

Tx = 0010b

$B5

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TxData b0-7 TC ID Counter

$B6
TxData b8-15

$B7 TxData b24-31

$CA TxData b40-47

$CB
TxData b56-63

TxData b16-23

TxData b32-39

TxData b48-55

TxData b64-71

Also FFSK, Selcall & DTMF Tx Data in Analogue Mode

$B8

Register
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RxData b0-7 TC ID Counter

dPMR Rx Data Registers

$B9
RxData b8-15

$BA RxData b24-31

$BB RxData b40-47

$C5 RxData b56-63

RxData b16-23

RxData b32-39

RxData b48-55

Also FFSK Rx Data in Analogue Mode

0

1

2

3

0

1

2

3

Also Test Mode Tx Repeated Word
4

Register
dPMR Tx Data Registers

RxData b64-714

For clarity not all C-BUS registers or functional blocks shown.  Please 

refer to the latest user manual for complete details.

$9A

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

$9B

Analogue

$C4
Power Down Control Read back

$C6

Digital

Status

Analogue PMR Status

RxData b0-7 TC ID Counter

4FSK Modem Status

IRQ Status

Register
C-BUS Read Registers

Mode Control Read back

Device

A M D I1 O1 O2 M1M2 AO B R P XD I2 0 0

I E SP R SA SD A2 A1 C TD DR FS IB SE RF P

ModemFST x R SE SS IQD IB x x
$C9

Aux C-BUS 

Controller

Aux C-BUS 

Controller

Received Data 

via C-BUS to 

Host Processor 

LPF

Filter

0

1

Transmit Data 

via C-BUS from 

Host Processor

External 

Vocoder

Section

OR OROR

Analogue Control
SPKR Gain
$C3:$0xxxCMX618

or

CMX7262

Audio 
Output

C-BUS Control & 

Encoded Voice Data

Analogue 
Control
MIC Gain
$C3:$0xxx

CMX618

or

CMX7262

Audio 
Input

C-BUS Control 

& Encoded 

Voice Data

OR
3
rd
Party 

VOCODER

Serial Control &

Encoded Voice data 

to Host

SPI – PCM

Voice

CMX608

Or

CMX618

SPI – PCM

Voice

Serial Control &

Encoded Voice data 

to Host

LPF

Filter

SPI

PCM

SPI

PCM

Aux 

C-BUS

Aux 

C-BUS

0

1

SPI/C-BUS interface and 

Vocoder Selection and Settings

P6.1 -> P6.16 

3
rd
Party 

VOCODER

Serial Control & 

Encoded Voice from 

Host

PCM 

Voice

CMX608

or

CMX618

PCM

Voice

Serial Control & 

Encoded Voice from 

Host

Synth C-BUS

SPI
CMX994 Setup, Rx and Tx
P6.0-P6.3

ALT I/P

Q

DISC I/P

I

CMX994/A/E

Analogue 
Control

SPKR Gain
$C3:$0xxx
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CMX7241/CMX7341 PMR Common Platform Processor

Signal I/O

Input 2

Output 2

00

01

10

11

VBIAS

Input1 Enable
$C0 b12
0=Disabled
1=Enabled

Input 
Inversion
$B0 b7
0=True
1=Inverted

Input1 Coarse 
Gain
$B0 b12-10
000=0dB
001=3.2dB
010=6.4dB
011=9.6dB
100=12.8dB
101=16.0dB
110=19.2dB
111=22.4dB

Input1 Fine Gain
P0.4
Not available in I/Q 
Receive

Input 1 Signal 
Routing
$B1 b5-4

00

01

10

11

VBIAS

Input2 Enable
$C0 b2
0=Disabled
1=Enabled

Input 
Inversion
$B0 b7
0=True
1=Inverted

Input2 Coarse 
Gain
$B0 b15-13
000=0dB
001=3.2dB
010=6.4dB
011=9.6dB
100=12.8dB
101=16.0dB
110=19.2dB
111=22.4dB

Input2 Fine Gain
P0.5
Not available in I/Q 
Receive

Input 2 Signal 
Routing
$B1 b3-2

In I/Q Rx mode, I/P1 

& I/P2 routing and 

levels are set 

automatically within 

the CMX7x41 device, 

host should not write 

to these bits.

DISC Enable 
$C0 b13
0=Disabled
1=Enabled

DISC I/P

I

MIC Enable 
$C0 b14
0=Disabled
1=Enabled

VBIAS

MIC I/P

ALT Enable 
$C0 b15
0=Disabled
1=Enabled

ALT I/P

Q

CMX7241 Single Ended Inputs

VBIAS

DISC I/P

I

VBIAS

ALT I/P

Q

VBIAS

MIC I/P

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

MOD2 Enable
$C0 b8
0=Disabled
1=Enabled

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

MOD2 Fine 
Attenuation
$80 b3-0
0000=0dB
0001=0.2dB
0010=0.4dB
0011=0.6dB
0100=0.8dB
0101=1.0dB
0110=1.2dB
0111=1.4dB
1000=1.6dB
1001=1.8dB

MOD2 Source
$B1 b7

O/P2 Signal Path
Fine Attn. P0.1 
Offset P0.3

0

1

VBIAS

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

AUDIO Enable
$C0 b7
0=Disabled
1=Enabled

AUDIO 
Attenuation
$B0 b3-0
0000=>60dB
0001=44.8dB
0010=41.6dB
0011=38.4dB
0100=35.2dB
0101=32.0dB
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

AUDIO Source
$B1 b6

0

1

VBIAS

Core 

Functions

Input 1

Output 1

00

01

10

11

VBIAS

MOD1 Enable
$C0 b9
0=Disabled
1=Enabled

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

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

MOD1 Fine 
Attenuation
$80 b7-4 
0000=0dB
0001=0.2dB
0010=0.4dB
0011=0.6dB
0100=0.8dB
0101=1.0dB
0110=1.2dB
0111=1.4dB
1000=1.6dB
1001=1.8dB

MOD1 Source
$B1 b9-8

O/P1 Signal Path
Fine Attn. P0.0 
Offset P0.2

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

 

 

 
 
  
CML’s proprietary FirmASIC© component technology reduces cost, time to market and development risk, with 
increased flexibility for the designer and end application. FirmASIC©  combines Analogue, Digital, Firmware 
and Memory technologies in a single silicon platform that can be focused to deliver the right feature mix, 
performance and price for a target application family. Specific functions of a FirmASIC©   device are determined 
by uploading its Function Image™ during device initialization. New Function Images™ may be later provided to 
supplement and enhance device functions, expanding or modifying end-product features without the need for 
expensive and time-consuming design changes.  FirmASIC©  devices provide significant time to market and 
commercial benefits over Custom ASIC, Structured ASIC, FPGA and DSP solutions. They may also be 
exclusively customised where security or intellectual property issues prevent the use of Application Specific 
Standard Products (ASSP’s). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Function Image and FirmASIC are trademarks of CML Microsystems plc 
dPMR is a trademark of the dPMR Association 


