June 2015

The following illustrations and flow-charts demonstrate how the IC transmits and receives
FFSK data when using the CMX7031/7041 FI1 Two-Way Radio Processors.

When referring to the following it is assumed that the device will already be powered-up, reset
and stable prior to further register set-ups. In addition only those register directly relevant to
FFSK data transmission are shown; other CBus settings are not shown (e.g., Synth,
SysClock, etc).

Full ISR (Interrupt Service Routine) methods of IRQ handling are recommended during data
transfers.



Type 0 data format

Preamble Frame Sync User Data 1 User Data 2 User Data n
16bits 16bits 16 bits 16 bits 16 bits

7031/7041FI-1.3
Elow Chart for Transmitting MSK/FESK

(TYPE 0)

$CO = $1A40
$A7 = $1000
$B0 = $7700
$B1 = $0200
$C7 = $8400
$CE = $80C1

/I Power Down = IP1, OP1, MOD1, bias enabled

/I Aux ADC, TX Mode = OP1 ->Inband, OP2 -> Sub-audio
/I Analogue Gain = 0dB Attenuation

/I Input Routing = 0dB Gain, OP1 = MOD1, IP1&2 = bias
/l Modem Control = Sync, En_Raw enabled, Type 0

/I Interrupt Mask = IRQ, Data End, Data Rdy, Prog Flag

/I Programming Register write

$CAICB = First Data
$C1 = $0006

/I Mode Control = 1k2, TX enabled

&
l
4

IRQN?
$C6 = $8041

A 4

I/ Status Register = IRQN, Data RDY, Prog Flag

$CA =datan

Last Data Sent?

Timeout
(Error)?

IRQN?
$C6 = $8041

‘ $C7 = $8040

IRQN?
$C6 = $8081

Timeout
(Error)?

$C1 = $0000

v

‘ Idle

/I TX Data 1 = Customer’s Data x n Bytes

/I Status Register = IRQ, Data RDY and Prog bit set

‘// Mode Control = Sync, Last TX and Type 0 enable

/I Status Register = IRQ and Data End bit set

/I Mode Control = TX disable




Rx host must know the
length of the receive packet
and the end of the data by
checking the Squelch/RSSI
or by knowing in advance
how many byte will be
received.

—®

$CO = $3040
$B1 = $0010
$C7 = $8400
$CE = $8049

ONOS

$C1 = $0005

IRQN?
$C6 = $8049

$C5 = data n

A 4

$C1 = $0000

A 4

Idle

Timout
(Error)?

7031/7041FI-1.3

Elow Chart for Receiving MSK/FESK
TYPE O

/I Power Down = Disc, IP1, Bias enabled

/I Input Routing = 0dB Gain, IP2 -> Disc

/I Modem Control = Sync, En_Raw enabled

/I Interrupt Mask = IRQ, Data Rdy, 1k2 enabled, Prog Flag

/I Programming Register write

/I Mode Control = 1200bps, RX Enabled

/I Status Register = Valid Frame sync and data detected?

/I Rx Data = Customer’s Data x n Bytes

/I Mode = $0000 (RX disabled)




Type 1 data format

Prleﬁat;?tksnle Fra{réinssync Address Byte Format Byte User Data Byte CRCA
7031/7041FI-1.3
Flow Chart for Transmitting MSK/FFSK
(TYPE 1)
$CO = $1A40 // Power Down = OP1 -> Inband, OP2 -> Sub-audio
$A7 = $1000 /I Aux ADC TX Mode = IP1, OP1,MOD1, Bias enabled
$B0 = $7700 /I Analog Gain = 0dB Attenuation
$B1 = $0200 /l Input Routing = 0dB Gain, OP1 = MOD1, IP 1&2 -> bias
$C7 = $8024 /I Modem Control = SynC, User Bit enabled, Type 1
$CE = $8049 /I Interrupt Mask = IRQ, Data Rdy,1k2 enabled. Prog Flag

v

/I Programming Register write

$CA = User Defined /I TX Data 1 = Frame Head (Address + User Byte)
$C1 = $0006 /I Mode Control = 1k2, TX enabled

/I >250us Delay required between $C1 writes

$C1 = $0000 /l Mode Control = Tx disabled

v

Idle




7031/7041FI-1.3
Flow Chart for Receiving MSK/FFSK

(TYPE 1)

$CO = $3040
$B1 = $0010
$B6 = User’'s own Header Address
$C7 = $8020
$CE = $8049

/I Power Down = Disc, IP1, Bias enabled

/I Input Routing = 0dB Gain, IP2 -> Disc enabled

/I Modem Address = MSK Header Address (RX Only)

/I Modem Control = Sync enabled, Type 1

/I Interrupt Mask = IRQ, Data Rdy, 1k2 enabled, Prog Flag

.

$C1 = $0005

/I Programming Register write

/Il Mode Control = 1k2, RX Enabled

Timeout
(Error)?

IRQN?
$C6 = $80E9

/I 'RQ Status = Valid Frame sync detected?

$C5/$C9 = User’s Data

!

$C1 = $0000

!

Idle

/I RX Data 1 & 2 = Address + User Byte + Control + CRC
*$C2, b2 = User Bit

/I Mode Control = RX disabled




Type 2 data format

Preamble Frame Sync Address Format User Data CRC A Data 1 Data n
16bits 16bits Byte Byte Byte 16bits 16bits
7031/7041FI-1.3
Flow Chart for Transmitting MSK/FFSK
(TYPE 2)
$CO = $1A40 /I Power Down = IP1, OP1,MOD1, Bias enabled
$A7 = $1000 /I AuxADC TX Mode = OP1 -> Inband, OP2 -> Sub-audio
$BO = $7700 /I Analog Gain = 0dB Attenuation
$B1 = $0200 /I Input Routing = 0dB Gain, OP1 -> MOD_1,IP 1&2 -> bias
$C7 = $8040 /I Modem Control = Sync enabled, Type 2
$CE = $8049 /I Interrupt Mask = IRQ, Data End, Data Rdy,1k2, Prog Flag
/I Optional Programming Register write
$CA =b15 .. b0 /I TX Data 1 = Frame Head (Address + User Byte)
$C1 = $0006 /I Mode Control = 1k2, TX enabled
»l
L gl
Timeout IRQN? i _ .
(Erron)? $C6 = $8041 /I Status Register = IRQ, Data RDY and Prog bit set

Last Data Sent?

Timeout
(Error)?

IRQN?
$C6 = $8041

$C7 = $8240

Timeout
(Error)?

IRQN?
$C6 = $8081

$C1 = $0000

v

Idle

/Il TX Data 1 = Data

/I Status Register = IRQ, Data RDY and Prog bit set

‘// Mode Control = Sync, Last TX and Type 2 enable

/I Status Register = IRQ and Data End bit set

‘// Mode Control = TX disable




7031/7041FI1-1.3
Flow Chart for Receiving MSK/FESK

(TYPE 2)

$CO = $3040
$B1 = $0010
$B6 = User’'s own Header Address
$C7 = $8040
$CE = $8049

/I Power Down = Disc, IP1, Bias enabled

/I Input Routing = 0db Gain, IP2 = Disc

/I Modem Address = MSK Header Address (RX Only)

/I Modem Control = Sync enabled, Type 2

/' Interrupt Mask = IRQ, Data Rdy, 1k2 enabled, Prog Flag

—® &

/I Optional Programming Register write

$C1 = $0005

/I Mode Control = 1k2, RX enabled

Rx host must know the length of
the receive packet and the end
of the data by checking the
Squelch/RSSI. or by knowing in
advance how many bytes will

be received

Timeout
(Error)?

IRQN?

— $C6 = $8049

h 4

/I 'RQ Status = Valid Frame sync, Data Det and prog bit set

$C5 & $C9 = Rx Data

/I RX Data 1 and 2 = Frame Sync and Data x n byte
(unformatted)

No more data?

$C1 = $0000

v

Idle

/I Mode Control = RX disabled




Type 3 data format

Data 1 Data n
Preamble Frame Sync Address Format User Data SREA 16bits 16bits
16bits 16bits Byte Byte Byte
8 8 8 8
bits | "= | bits | "= | bits | "= | bits | =
7031/7041FI-1.3
Flow Chart for Transmitting MSK/FFSK
(TYPE 3)
$CO = $1A40 /I Power Down = IP1, OP1,MOD1, Bias enabled
$A7 = $1000 /I AuxADC TX Mode = OP1 -> Inband, OP2 -> Sub-audio
$BO = $7700 /I Analog Gain = 0dB Attenuation
$B1 = $0200 /' Input Routing = 0dB Gain, OP1 -> MOD_1,IP 1&2 -> bias
$C7 = $8060 /I Modem Control = Sync enabled, Type 3
$CE = $8069 /I Interrupt Mask = IRQ, DataEnd DataRdy,1k2, Prog Flag
/I Optional Programming Register write
$CA =b15 .. b0 /Il TX Data 1 = Frame Head (Address + User Byte)
$C1 = $0006 /I Mode Control = 1k2, TX enabled
»l
L
Timeout IRQN? i .
(Erron)? $C6 = $8041 /I Status Register = IRQ, Data RDY and Prog bit set

Last Data Sent?

Timeout
(Error)?

IRQN?
$C6 = $8041

‘ $C7 = $8260

Timeout
(Error)?

IRQN?
$C6 = $8081

‘ $C1 = $0000

v

Idle

/| TX Data 1 = Data

1 Status Register = IRQ, Data RDY and Prog bit set

‘// Mode Control = Sync, Last TX and Type 3 enable

/I Status Register = IRQ and Data End and Prog bit set

‘// Mode Control = TX disable




$CO = $3040
$B1 = $0010
$B6 = User’s own Header Address
$C7 = $8060
$CE = $8049

Only those register directly
relevant to FFSK data
transmission are shown;
other CBUS settings are
not shown (e.g., Synth,
SysClock, etc)

ISR methods of IRQ
handling preferred during
data processing phase.

$C1 = $0005

7031/7041FI-1.3
Flow Chart for Receiving MSK/FFSK

(TYPE 3)

/I Power Down = Disc, IP1, Bias enabled

I/ Input Routing = 0db Gain, IP2 = Disc

/I Modem Address = MSK Header Address (RX Only)

I Modem Control = SynC enabled, Type 3

/I Interrupt Mask = IRQ, Data Rdy, 1k2 enabled, Prog Flag

I/l Programming Register write

/I Mode Control = 1k2, RX enabled

»
L

Rx host must know the length of
the receive packet and the end of
the data by checking the Squelch/
RSSI. or by knowing in advance
how many bytes will be received

N
Timeout A IRQN?
(Error)? $C6 = $8040
Y
A 4

$C5 & $C9 = Rx Data

All Data Received?

$C1 = $0000

v

Idle

/I 'RQ Status = Valid Frame sync and data detected

/I RX Data 1 and 2 = Frame Sync and Data x n byte
(unformatted)

/I Mode Control = RX disabled




Type 4 data format

Preamble
16bits

Frame Sync
16bits

Address Format
Byte Byte

Data 1 Data n
16bits 16bits
User Data CRC A
Length n
8 8 8 8
bits | "= | bits | = | bits | "= | bits | "=

CRCB

7031/7041F1-1.3

Elow Chart for Transmitting MSK/FESK

(TYPE 4)

$CO = $1A40 (Power Dow
$A7 = $1000 (Aux ADC, TX Mode)
$BO = $7700 (Analogue Gain)
$B1 = $0200 (Input Routing)
$C7 = $8080 (Modem Control)
$CE = $80E9 (Interrupt Mask)

v

/l Power Down = IP1, OP1,MOD1, Bias enabled

/I Aux ADC TX Mode = OP1 = Inband, OP2 = Sub-audio

/I Analog Gain = 0dB Attenuation

/I Input Routing = 0dB Gain, OP1 -> MOD1, IP1&2 -> bias

/I Modem Control = SynC enabled, Type 4
/I Interrupt Mask = IRQ, Data End, Data Rdy,Data CRC,
1k2 enabled, Prog Flag

/I Programming register write

$CA, b15 .. b0
$C1 = $0006

/I TX Data 1 = Frame Head (Address + Data Length)
/I Mode Control = 1k2, TX enabled

IRQN? N
$C6 = $8041

CRC
<255

These WRITE for a TX loop
dependent on total length of
data transmission. FEC and

»l Y
»

/I 'RQ Status = IRQ, Data RDY bit set

$CA, b15 .. b0

/I TX Data 1 = Data with interleaving

ast Data incl.
FEC with CRC
sent?

/I |RQ Status = IRQ, Data End, Data RDY bit set

$C1 = $0000

/l Mode Control = TX disabled

y

Idle




7031/7041FI-1.3
Elow Chart for Receiving MSK/FESK

(TYPE 4)

$CO = $3040 (Power Down),
$B1 = $0010 (Input Routing),
$B6 = User’s own Header Address
$C7 = $8080 (Modem Control)
$CE = $80E8 (Interrupt Mask

/I Power Down = Disc, IP1, Bias enabled

/I Input Routing = 0dB Gain, IP2 = Disc

/I Modem Address = MSK Address Header (RX only)

/I Modem Control = Sync enabled, Type 4

/I Interrupt Mask = IRQ Data End, Data Rdy,Data CRC,1k2
enabled, Prog Flag

|

/I Programming Register write

$C1 = $0005 (Mode Control)

/I Mode Control = 1k2, RX Enabled

$C5 & $C9 = b15 .. b0

(Error)?

»
v
v IRQN?
< $C6 = $8049
N
v
N

o ——— $C6 = $80E9

A 4

/I IRQ Status = Valid Frame sync and data incl.
FEC with CRC detected with
interleaved?

$C1 = $0000

.

Idle

/I |RQ Status = Data End and Data CRC bit set
/' All data received

/I Mode Control = RX disabled




Type 5 data format

Interleaved x 4 bytes

Preamble
16bits

Frame Sync Address Format
16bits Byte Byte

User Data
Length n

Data 1
16bits Data n
CRC A e CRC B
8 8
bits | 7= | bits | =

$CO = $1A40 (Power Dow
$A7 = $1000 (Aux ADC, TX Mode)
$BO = $7700 (Analogue Gain)
$B1 = $0200 (Input Routing)
$C7 = $81A0 (Modem Control)
$CE = $80E9 (Interrupt Mask)

'

$CA, b15 .. b0
$C1 = $0006

IRQN? N
$C6= $8041

<255

These WRITE for a TX
loop dependent on
total length of data
transmission. FEC and
CRC being interleaved

.
»

$CA, b15 .. b0

ast Data incl.
FEC with CRC
sent?

$C1 = $0000

y

Idle

7031/7041FI-1.3
Flow Chart for Transmitting MSK/FESK

(TYPE 5)

/I Power Down = IP1, OP1,MOD1, Bias enabled

/I Aux ADC TX Mode = OP1 -> Inband, OP2 -> Sub-audio
/I Analog Gain = 0dB Attenuation

/I Input Routing = 0dB Gain, OP1 -> MOD1, IP1&2 -> bias
/I Modem Control = Sync enabled, Type 5

/I Interrupt Mask = IRQ, Data End, Data Rdy, Data CRC,
1k2 enabled, Prog Flag

/I Programming Register write

/I TX Data 1 = Frame Head (Address + Data Length)
/I Mode Control = 1k2, TX enabled

/I 'RQ Status = IRQ, Data RDY, Prog bit set

/I TX Data 1 = Data with interleaved

/I IRQ Status = IRQ, Data End, Data RDY bit set

/I Mode Control = TX disabled




7031/7041FI-1.3
Flow Chart for Receiving MSK/FESK

(TYPE 5)

$CO = $3040 (Power Down),
$B1 = $0010 (Input Routing),
$B6 = User’s own Header Address
$C7 = $81A0 (Modem Control)
$CE = $80E9 (Interrupt Mask

/I Power Down = Disc, IP1, Bias enabled

/I \nput Routing = 0dB Gain, IP2 = Disc

/I Modem Address = MSK Address Header (RX only)

/I Modem Control = Sync enabled, Type 5

/I Interrupt Mask = IRQ,Data End, Data Rdy,Data CRC,1k2
enabled, Prog Flag

|

$C1 = $0005 (Mode Control)

N

(Erro

Timeout

IRQN?
$C6 = $8049

$C5 & $C9 = b15 .. b0

$C6 = $80E9

$C1 = $0000

Idle

/I Programming Register write

/I Mode Control = 1k2, RX Enabled

/I IRQ Status = Valid Frame sync and data incl.
FEC with CRC detected with
interleaved?

/I |RQ Status = Data End and Data CRC bit set
/I All data received

/I Mode Control = RX disabled




7031/7041FI-1.3
Programming Register ($C8-Block 0) Write

Programming
Register Write
Required?

$C6 = b15,0 = 1? /I Status Register Programming bit

P0.0 .... P0.9 = Default value

_ If PROGRAM bit of register $CE is
$C8, P0.n = xxxx enabled IRQN will occur when Prog
Flag bit is set. Otherwise Poll Status
register for Prog Flag bit (b0) = 1

Other Block Writes not shown

Loop while n <10

Before proceeding b15 and b0 must be
setto 1. If it they remain set at O for a
period then a reset mechanism may be
required.

$C6 = b15,0=17?

$CE=b0=0
L
This loop is required to
WRITE to $C8
Increment n

Note: The above diagram shows programming writes to block O,
writes to other blocks can be performed using the same method with
higher values of n



