Application Note

QJ-U—] CML Microcircuits
c— CMX7031/7041 El-1.3.X.X

COMMUNICATION SEMICONDUCTORS . . .
Configuration Guides

Publication: AN/2WR/FIConfigGuide/7 January 2010

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 Image™ 7031/7041FI-1.3.x.X
although it may be largely suitable for earlier revisions. Each major version of Function Image™
7031/7041FI-1.3 is given its own Configuration Guide. Minor versions are not covered explicitly. This set
of Configuration Guides covers Function Images™:

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

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

1.0 New Issue. 25-07-08

© 2010 CML Microsystems PLC lof7 AN/2WR/FIConfigGuide/7 January 2010



Application Note

CMX7031/CMX7041 FI-1.3.6.x

Mic I/P
L
$CO
b14=0 Powersaved Input 2
b14=1 Enabled VBIAS Signal
Routing
VBIAS o
01
10
| lou
$B1 b3,2
Alt I/P
T
$CO
b15=0 Powersaved
b15=1 Enabled
Input 1
VBIAS VBIAS Signal
Routing
00
01
10
11
$B1 b5,4
Disc I/IP
<t
$CO

b13=0 Powersaved
b13=1 Enabled

VBIAS

Tx Modulation mode
Mode Control $C1 Operational Mode b1,0 $A7 b14-12
_ B o/P1 o/pP2
01 = Rx 00 = IDLE 10 = Tx 000 | BIAS BIAS
001 | Inband Sub-Audio
CTCSS and DCS Set-up P2.1, P2.5 Audio Control $C2 010 | Inband+Sub-Audio | Sub-Audio ]
RX " User Defined - P22, P2.3, P24 CTCSS Phase b9,8 and Sub-Audio Tone Number b7-0 011 | Inband+Sub-Audio | InBand+Sub-Audio 22?591 Enable
CTCSS and DCS Set-up P2.0, P2.1 100 | IBias QBias VBIAS e Dicabled )
User Defined — P2.2, P2.3, P2.4, P2.5 101 || Calibration Q Calibration =Disabled MOD1 O/P Polarity
110 | | Training Q Training 1=Enabled $BO bi5
Mode Control $C1 CTCSS Tone 111 | I Normal Q Normal 00 0=True
Mode Control $Cl CTCSS Enable b6 Tx Mode o1 1=Inverted
Sub-Audio Processing source b7 0=0 Disabled
User-Defined 1=Enabled User-Defined > TX O\c 10
0 CTCSS Tone CTCSS Tone —>»| Modulator |—
R N )
L [ < — 1 MOD1 Attenuation
A
‘O DCS Tones Mode Control $C1 DCS Tones Rx Mode ﬁ?&i’iéﬁ;
< < E%SDEnaé)lledbS O/P1 Enable 2/|B(1)lb)91880urce 001=12dB
N 3 LBt User Defined $CO b1l o 010=10dB
— — — DCS Tone 0=Disabled 011=8dB
[ o [ 1=Enabled 100=6dB
k=) 2 101=4dB
@ 2 Output 1 Signal Path 110=2dB
Input 2 Enable = - Rx Inband Tones $C3 Tx Inband Tones $C3 Gain P4.2 Ramp Up/Down | 111=0dB
= a P1.1, P1.2-21 User Defined or Selcall Tone b15-11 and P1.0, P1.2-21 Offset P4.4 $BO, b7
$CO, b2 2 g 0=0ff
OfD'Saﬁ'edd Mode Control $C1 1=0n
1=Enable N Audio Tones Enable b10 User-defined
0=0 Disabled In-band Tone Ramp Rate Control
1=Enabled P4.6
Mode Control $C1 I User-defined ramp
Inband Processing source b11 3.11-3.74
o Mode Control $C1 )
Input 2 Gain \ Selcall Enable b9 MOD2 Attenuation
p 1 0=0 Disabled $B0, b10-8
$Bli b$5’13 1=Enabled 000=>40dB
e MoD2
010:6.4dB $CD Audio Tone Operates in Tx and Rx mode Source 010=10dB
on:gledB b11-0 Generator All other Tx, in-band sources $B1, b7 011=8dB
100=12.8dB must be disabled VBIAS iggzigg
101=1608 Mode Control $C1 $C3 bS50 0 110=2dB
ﬂ(l):;g'igg : DTMF Enable b8 111=0dB
e Fine Input 0=0 Disabled 1
Gain 1=Enabled
P40 Mode Control I MOD2 O/P Polarity
0-> -3.5dB $C1 $B0 b1l
i 0=True
Data Processing : : O/P2 Enable MOD2 Enable o
Input 1 Gain source b4 BPF Modem De-Packeting Packeting Modem $CO, b8 =lInverte
A $CO b10 e
. 0=Disabled
$B1, b12-10 0 0=Disabled 1=Enabled
000=0dB = A 1=Enabled
001=3.2dB S| %
010=6.4dB = ) . .
011=9.6dB S Rx Tx Output 2 Signal Path Audio Output Attenuation
100=12.8dB 2 Gain P4.3 $BO, b3-0 ]
101-1648 %) Offset PAS 0000>60dB  1000=22.4dB
110=19.2dB — 0001=44.8dB  1001=19.2dB
111222 4dB 5 0010=41.6dB  1010=16.0dB
’ o BPE Modem 0011=38.4dB  1011=12.8dB
< o 0100=35.2dB  1100=9.6dB
- -
. Channel Filter 0101=32dB 1101=6.4dB
/<—:' 1 Mode Control $C1 $C2b12, 11 0110=28.8dB  1110=3.2dB
NWR Processing Enable b12 00 - No éhannel filtering VBIAS 0111=25.6dB 1111=0dB
0O=Disabled, 1=Enabled K
Mode Control 01 - 25| ,
$C1 10 - 12.5k \_Q
mpUt 1 Enable 11 — Not allowed
$CO, b12 NWR Processing 1
0=Disabled source b13 .
1=Enabled Audio
Source AudioO/P Enable
$51, b6 $CO, b7
0O=Disabled
1=Enabled
Rx / Tx
Mode Mode
Tx Path Default line-up shown. This can be changed in Program Block P4.9
AGC
P4.9
Pre- Scrambler Soft Limiter Internal
: ‘ emphasis ‘ Compressor P4.8 ‘ P4.7, P4.9 (b13) Bias | VBIAS
Channel Audio Control $C2 b15-10 Block
Filter 0=Disable, 1=Enabled
b10 bl5 bl4 b13
‘ ‘—T— BIAS Enable
T | $CO, b6
| [ 0O=Disabled
Input 1 is _ _ 1=Enabled
p HPF De-scrambler Expander De-
the only P4.8 emphasis
source for
Audio ) - ) . . Mode Control $C1
Processing Rx Path Default line-up shown. This is always the reverse of the Tx line-up. AUd|0 Proce33|ng BIOCk Audio Processing Enable b14

0=Disabled, 1=Enabled
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Application Note

CMX7031/CMX7041 FI-1.3.7.x

Mic I/P
S
$CO
b14=0 Powersaved Inout 2
b14=1 Enabled npul
nabe VBIAS  Signal
Routing
VBIAS 00
oo,
10
1
$B1b3,2
AltI/P
$CO
b15=0 Powersaved
b15=1 Enabled
Input 1
VBIAS VBIAS  Signal
Routing
00
01
*—=o0
10
1
$B1b5,4
Disc I/P
<o+

VBIAS

$Co
b13=0 Powersaved
b13=1 Enabled

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

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 1 Enable
$CO, b12
0=Disabled
1=Enabled

Mode Control $C1 Operational Mode b1,0

01=Rx 00 = IDLE 10 =Tx
RX  CTCSSandDCS Set-upP2.1, P2.5 X Audio Control $C2
User Defined - P2.2, P2.3, P2.4 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
Mode Control $C1 CTCSS Tones Mode Control $C1 CTCSS Tone
Sub-Audio Processing CTCSS Enable b6
=0 Disabl
source b7 00 Disabled User-Defined |
1=Enabled —>
0 CTCSS Tone >
4 o] ‘ ‘ P
DCS T
Mode Control $C1 ones i
£ £ DCS Enable b5
& e 0=0 Disabled 1=Enabled User Defined
— — DCS Tone
@© @© ‘ ‘
c c
gy 2
(%] ]
= b Rx Inband Tones $C3 Tx Inband Tones $C3
a 3 P1.1,P1.2-21 User Defined or Selcall Tone b15-11 and P1.0, P1.2-21
c c
Mode Control $C1
Audio Tones Enable b10 User-defined
0=0 Disabled In-band Tone
Mode Control $C1 1=Enabled
Inband Processing T
source b11 Mode Control $C1
0 Selcall Enable b9
X In-Band Tone
Fine Input N ' 0=0 Disabled
Gain 2 r—— 1=Enabled
P41 T
0->-3.5dB .
Defauit: Audio Tone $CD All other Tx, in-band
0000 =0dB -12 = 0= s
$ b15-12 0.000’ b1-0 = tone sources must be disabled
(Operates in Tx and Rx mode) Audio Tone Level
[ Attenuator
C3 b5-0
Mode Control $C1 $ $CD b15-12 = 0010
DTMF Enable b8 DTMF Tone b11-1 = level
£ 0=0 Disabled Default $400
© 1=Enabled Maximum $7FF
2 lode Contro 1 Similar to P1.0
T $C1 For use with Audio
S Data Tone Generator but
5 Processing ) ) will affect other in-
f ource b4 ‘ BPF ‘ Modem ‘ De-Packeting ‘ ‘ Packeting ‘ Modem ‘ band levels including
5 0 MSK/FFSK
a T~
c 1
— »——O
) Rx Tx
Fine Input
Gain 1
P4.0
0->-3.5dB . o
Default: Voice Level Multiplier
$8000 = 0dB $CD b15-12 = 1010
0 BPF Modem b1-0 = level
40\ N For use with MOD1
s 1 Mode Control $C1 Channel Filter and MOD2 Outputs
NWR Processing Enable b12 $C2b12, 11 00=x1 10=x4
Mode Control $C1 0=Disabled, 1=Enabled 00 - No channel filtering 01=x2  11=x8
NWR Processing 01-25k
source b13 10 - 12.5k
11 - Not allowed

Only Input 1 can

Tx Modulation mode
$A7 b14-12
O/P1 o/P2
000 | BIAS BIAS
001 | Inband Sub-Audio
010 | Inband+Sub-Audio | Sub-Audio
011 | Inband+Sub-Audio | InBand+Sub-Audio MOD1 Enable
100 | | Bias QBias $CO b9
101 | I Calibration Q Calibration VBIAS 0=Disabled )11 o/ Potarity
110 | | Training Q Training 1=Enabled $BO b15
111 | I Normal Q Normal 00 0=True
L
Tx Mode o1 1=Inverted
L 4 E—
Tx 10
Modulator e °
— " o MOD1 Attenuation
Rx Mode MOD1 Source $B0, b14-12 (dB)
$B1, b9,8 000=>40 100=6
O/P1 Enable 001=12  101=4
$COb11 010=10  110=2
O=Disabled 011=8 111=0
1=Enabled
MOD1 Fine Attenuation
Output 1 Signal Path $CD
ﬁ%j-u —ot0 Ramp Up/Down b15-12 = 1100
b11-0 = Fine Gain $BO, b7 b3-0 = Fine Attenuation (dB)
(similar to P4.2) 0=0ff 0000=0 0000=0
Default - $FFF = x1 1=On 0001=0.2 0001=0.2
Offset P4.4 0010=04 0010=0.4
Ramp Rate Control 0011=0.6 0011=0.6
P4.6 0100=0.8 0100=0.8
User-defined ramp
3.11-3.74
O/P2 Enable y
$CO b10 MOD2 g/IBOODbZ1 1O/P Polarity
0=Disabled Source _
- VBIAS 0=True
1=Enabled $B1, b7 1=Inverted
0
1
MOD2 Attenuation
B0, b10-8 (dB;
Output 2 Signal Path MOD2 Enable goo’:>4o (100)=6
$CD, b15-12 = 1000 $CO, b8 001=12  101=4
?S1i 10=Fine %)ain 0=Disabled 010=10  110=2
Default - $FFF = x1 1=Enabled 011=8  111=0
Offset P4.5 MOD2 Fine Attenuation
$CD, b15-12 = 1100
b7-4 = Fine Attenuation (dB)
0000 =0 0000=0
0001=0.2 0001=0.2
0010=04 0010=0.4
0011=0.6 0011=0.6
0100=0.8 0100=0.8
Voice Level Attenuator
$CD b15-12 = 0100
b11-0 = level VBIAS
For use with Audio 0
Output Attenuator
FFF=0  D50=16 1
F90=02 CF0=1.8 —
F40=04 CB0=20 :
EE0=06 C60=22 fudo _
EA0=0.8 C20=24 $B1, b6 AudioO/P Enable
E50=1.0 BF0=26 ’ $C0, b7
DEO=12 BA0=28 0O=Disabled
DA0O=14 B60=3.0 1=Enabled
Audio Output Attenuation
$BO, b3-0
0000>60dB 1000=22.4dB
0001=44.8dB  1001=19.2dB
0010=41.6dB 1010=16.0dB
Internal 0011=38.4dB 1011=12.8dB
Bias — VBIAS 0100=35.2dB  1100=9.6dB
Block 0101=32dB  1101=6.4dB
0110=28.8dB 1110=3.2dB
0111=25.6dB  1111=0dB
BIAS Enable
$CO, b6
0=Disabled
1=Enabled

[ be the source for
Audio Processing
Rx Tx
Mode Mode Tx Path Default line-up shown.
AGC This can be changed in Program Block P 4.9
P4.9
Pre- Compressor Scrambler Ly Channel N Soft Limiter
Channel : emphasis P! P4.8 Filter P4.7, P4.9 (b13)
Filter Audio Control $C2 b15-10
0=Disable, 1=Enabled
b10 b15 b14 b13
[
’ Audio Processing Block
‘ Mode Control $C1
De-scrambler De- Audio Processing Enable b14
HPF P4.8 Expander emphasis 0=Disabled, 1=Enabled
Rx Path Default line-up shown.
This is always the reverse of the Tx line-up.
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Application Note CMX7031/CMX7041 FI-1.3.8.x

Tx Modulation mode
Mode Control $C1 Operational Mode b1,0 $A7 b14-12
- o/P1 o/P2
= 00 = IDLE -
01=Rx 10=Tx 000 | BIAS BIAS
001 | Inband Sub-Audio
RX  CTCSSand DCS Set-up P2.1, P25 Tx Audio Control $C2 010 | Inband+Sub-Audio | Sub-Audio M
User Defined - P2.2, P2.3, P2.4 CTCSS Phase b9,8 and Sub-Audio Tone Number b7-0 011 | Inband-+Sub-Audio |_InBand+Sub-Audio SCone
CTCSS and DCS Set-up P2.0, P2.1 100 | I Bias Q Bias VBIA i
User Defined - P2.2, P2.3, P2.4, P2.5 101 | | Calibration Q Calibration S o=Disabled )11 0P Polarit
kil 110 | I Training QTraining 1=Enabled oo Y
Mode Control $C1 CTCSS Tones Mode Control $C1 CTCSS Tone 111 | I Normal Q Normal | 00 0=True
Sub-Audio Processing CTCSS Enable b6 Tx Mode o1 1=Inverted
- 0=0 Disabl o —0
source b7 User-Defined 1=Enalts)?e dEd -User-Defined s —> Tx \ 10
0 CTCSS Tone CTCSS Tone —>» Modulator |—
P [ > o 1 MOD1 Attenuation
; D Rx Mode $BO, b14-12 (dB)
Mic I/P CS Tones Mode Control $C1 DCS Tones 1 Sar e 000=>40 100=6
h S S DCS Enable b5 O/P1 Enable Y 001=12  101=4
> 7 & & User Defined 0=0 Disabled 1=Enabled User Defined $COb11 010=10  110=2
-~ = = DCS Tone DCS Tone 0=Disabled 011=8 111=0
e e Il 1=Enabled
=y 2 ! MOD1 Fine Attenuation
$Co w w Output 1 Signal Path $CD
N
b14=0 Powersaved ., Input2Enable g = Rx Inband Tones $C3 Tx Inband Tones $C3 f;%?u =0110 Ramp Up/Down b15-12 = 1100
b14=1 Enabled VBIAS nput $CO, b2 a a P1.1, P1.2-21 User Defined or Selcall Tone b15-11 and P1.0, P1.2-21 b11-0 = Fine Gain $BO, b7 b3-0 = Fine Attenuation (dB)
Signal o bled c c (similar to P4.2) 0=0ff 0000=0 0000 =0
Routing 1=Enabled Mode Control $C1 Default - $FFF = x1 1=On 0001=0.2 0001=0.2
VBIAS 00 | Audio Tones Audio Tones Enable b10 User-defined Offset P4.4 0010=04 0010 =04
0=0 Disabled In-band Tone Ramp Rate Control 0011=0.6 0011=0.6
01 Mode Control $C1 1=Enabled P4.6 0100=0.8 0100=0.8
10 Inband Processing 1 User-defined ramp
source b11 Mode Control $C1 3.11-3.74
11 0 Selcall Enable b9
Input 2 Gain Finfe Input 10\ HPE —» Selcall Tones 00 Disabled In-Band Tone »
$B1b3,2 $81,b15-13 ~ Gain2 »——o 1=Enabled
L P 4.1
000=0dB 0-> -3.5dB T
8%?2%2 sl?oe(f)%l('l)": 0dB Audio Tone $CD All other Tx, in-band O/P2 Enable
011=9.6dB b35-12t= 0_001(_), b1-dOF? toned sources must be disabled $C0 b10 MOD2 ;A&D; ?/P Polarity
100=12 808 (Operates in Tx and Rx mode) Audio Tone Level 0=Disabled Source 0=T
101=16dB [ $C3 b5-0 Attenuator 1=Enabled VBIAS $B1, b7 1;Inr::ned
110=19.2dB Mode Control $C1 $CD b15-12 = 0010 0
111=22.4dB L—>| DTMF Tones DTMF Enable b8 DTMF Tone b11-0 = level
Alt I/P < 0=0 Disabled Default $FFF (0dB) }
© 1=Enabled Maximum $0
: X & lode Control T Similar to P1.0 .
S g(;:a For use with Audio ;/IOD2 Attenuation
_ Te B0, b10-8 (dB;
2% Processing wﬁr:ﬁiﬁp E{}?;?ri:,u ' Output 2 Signal Path MOD2 Enable 000=>40 (100)=6
Input 1 Gain ource b4 BPF Modem De-Packeting ‘ ‘ Packeting ‘ Modem ‘ band levels including 3(131061312712 C=5 1000 $COI b8 001=12  101=4
$C0 $B1, b12-10 = 0 MSK/FFSK 1-0 = Fine Gain 0=Disabled 010=10  110=2
b15=0 Powersaved 000=0dB 3 T (Sé?;'{ﬁ{ }%‘;éﬁ): “ 1=Enabled 011=8  111=0
b15=1 Enabled 001=3.2dB £ I Offset P4.5
010=6.4dB R T . MOD2 Fine Attenuation
011=9.6dB Fine Input X X $CD, b15-12 = 1100
Input 1 100=12.8dB Gain 1 b7-4 = Fine Attenuation (dB)
VBIAS
VBIAS  Signal 101=16dB 5‘3.03 5B 0000 =0 0000=0
Routi - > -3, 0001=0.2 0001=0.2
outing H?égigg ggtf)%t(j)ni 0dB Voice Level Multiplier 0010=04 0010=0.4
L@OU J ‘ BPF ‘ Modem ‘ $1C% b15-12=1010 0011=06 0011=06
01 0 b1-0 = level 0100=08 0100=0.8
1 ol - For use with MOD1
10 b4 1 Mode Control $C1 Channel Filter and MOD2 Outputs Voice Level Attenuator
NWR Processing Enable b12 $C2Db12, 11 00=x1 10=x4 $CD b15-12 = 0100 VBIAS
n_, Mode Control $C1 0=Disabled, 1=Enabled 00 - No channel fitering 01=x2 11=x8 b11-0 = level
$B1b5,4 NWR Processing 01-25k For use with Audio \_OQ
’ Input 1 Enable source b13 10-12.5k Output Attenuator
$CO, b12 11 - Not allowed FFF=0  D50=1.6 1
0=Disabled F90=02 CFO=18 —
1=Enabled Only Input 1 can F40=04 CBO=20 Audio
[~ be the source for Eig : 82 ggg - gi Source AudioO/P Enabl
. Audio Processin =0 =4 udi nable
Disc I/P 9 E50=10 BFO=26 $B1, b6 $C0, b7
< >o—+t DEO=12 BA0=238 0=Disabled
DAO=14 B60=3.0 1=Enabled
_ Rx Tx " )
Audio Output Attenuation
Mode Mode Tx Path Default line-up shown. $BO, b3-0
$C0 AGC This can be changed in Program Block P4.9 0000>60dB  1000=22.4dB
D30 Powersaved P 0001=44.8dB  1001=19.2dB
= : 0010=41.6dB 1010=16.0dB
b13=1 Enabled Pre- Scrambler Channel Soft Limiter Internal 0011=38.4dB  1011=12.8dB
Channel . Compressor L N R X - X
; . emphasis P4.8 Filter P4.7,P4.9 (b13) Bias —> VBIAS 0100=35.2dB  1100=9.6dB
VBIAS Filter Audio Control $C2 b15-10 Block 0101=32dB  1101=6.4dB
0=Disable, 1=Enabled 0110=28.8dB  1110=3.2dB
b10 b15 bl4 bi3 0111=25.6dB  1111=0dB
[
. . BIAS Enable
‘ Audio Processing Block $C0, b6
‘ Mode Control $C1 0=Disabled
De-scrambler De- Audio Processing Enable b14 1=Enabled
‘ HPF ‘ P48 ‘ Expander ‘ emphasis ‘ 0=Disabled, 1=Enabled
Rx Path Default line-up shown.
This is always the reverse of the Tx line-up.
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Application Note CMX7031/CMX7041 FI-1.3.8.2

Tx Modulation mode
Mode Control $C1 Operational Mode b1,0 $A7 b14-12
- _ O/P1 o/pP2
01=Rx 00 =IDLE 10=Tx 000 | BIAS BIAS
001 | Inband Sub-Audio
CTCSS and DCS Set-up P2.1, P2.5 Audio Control $C2 010 | Inband+Sub-Audio | Sub-Audio i MOD! Enabl
RX' User Defined - P22, P2.3, 2.4 TX =TCsS Phase 9,8 and Sub-Audio Tone Number b7-0 011 | Inband+Sub-Audio | InBand+Sub-Audio $C0 b9 nave
CTCSS and DCS Set-up P2.0, P2.1 100 | IBias QBias VBIAS O=Disabled
User Defined - P2.2, P2.3, P2.4, P2.5 101 | 1 Calibration Q Calibration 1<Ensbled  MODT O/P Polarity
110 | | Training Q Training =Enable $B0 b15
CTCSS Tones Mode Control $C1 CTCSS Tone 111 | I Normal Q Normal 00 0=True
Mode Control $C1
Sub-Audio Processing CTCSS Enable b6 Tx Mode o1 1=Inverted
source b7 0=0 Disabled -
1=Enabled User-Defined Tx \ 10
0 ‘ ‘ CTCSS Tone Modulator | o
~o —o 1 MOD1 Attenuation
1 —
—o Mode Control $C1 $B0, b14-12 (dB
o Rx Mode MOD1 S ? (dB)
Mic I/P Mode Control $C1 DCS Tones Limiter Bypass for iy 000=>40 100=6
o] R DCS Enable b5 Sub-Audio Tone In-Band Signals O/P1 Enable Y 001=12  101=4
+ I I 0=0 Disabled 1=Enabled User Defined Level Attenuator b14 $CODb11 010=10  110=2
- - DCS Tone $CD b15-12 = 1101 0=Enabled 0=Disabled 011=8  111=0
_ g % ‘ ‘ b11-0 = level 1=Disabled 1=Enabled MOD1 Fine A
= = ine Attenuation
$Co or e 323%'%5 0 ot 1 Signal Path $CD
b14=0 Powersaved Inbut 2 Enabl |2 Rx Inband Tones $C3 Tx Inband Tones $C3 Similar to P2.0 B1542 = 0110 Ramp Up/Down b15-12 = 1100
b14=1 Enabled Input2  gPUESEEDE 2l |3 P1.1,P1.2:21 User Defined or Selcall Tone b15-11 and b11-0 = Fine Gain $80, b7 b3-0 = Fine Attenuation (dB)
VBIAS  Signal $(_:0: b2 c c e P1.0, P1.2-21 (similar to P4.2) 0=0ff 0000 =0 0000 =0
Routing ~ 0~Disabled = = Mode Control $C1 Default - $FFF = x1 1=0n 0001=02 0001=02
VBIAS 00 1=Enabled Audio Tones Enable b10 User-defined Offset P4.4 0010=04  0010=04
0=0 Disabled | Ramp Rate Control 0011=06 0011=0.6
n-band Tone
01 Mode Control $C1 1=Enabled P46 0100=0.8 0100=0.8
Inband Processing 1 User-defined ramp
10 source b11 Mode Control $C1 3.11-374
1 0 Selcall Enable b9
) In-Band Tone
Input2 Gain  Fine Input 1 ' 0=0 Disabled
$B1b3,2 $B1,b15-13 ~ Gain2 »—o 1=Enabled
- P41
000=0dB ot - )
001=3.2dB Default: Audio Tone $CD )
010=6.4dB $0000 =0dB b15-12 = 0000, b1-0 = tone All other T, in-band ?/Pz Enable MOD2 O/P Polarity
011=9.6dB Operates i TY dR d sources must be disabled _ C0 b10 MOD2 $B0 b1
100=12.84B (Operates in Tx and Rx mode) Audio Tone Level 0=Disabled Source 0=True
g [1 Attenuator 1=Enabled VBIAS $B1, b7
101=16dB $C3 b5-0 d 1=Inverted
110=19.2dB Mode Control $C1 $CD b15-12=0010 0
111=22.4dB DTMF Enable b8 DTMF Tone b11-0 = level
Alt I/P £ 0=0 Disabled Default $FFF (0dB) }
< > © 1=Enabled Maximum $0
X o ode Control 1 Similar to P1.0 "
© gm For use with Audio ;/lBong 1’?‘:?338‘)'0"
— S ata Tone Generator but ! , b10-
'(/9; Processing . ) will affect other in- ggté)utt)f SS;%nf I1F(‘)?th y&Dﬁf nable 000=>40  100-6
Input 1 Gain hid ource b4 ‘ BPF ‘ Modem ‘ De-Packeting ‘ ‘ Packeting ‘ Modem ‘ band levels including D2 F}ne (-';“ain 0:Disabled 001 i12 101 i4
$C0 $81, b12-10 - 0 MSK/FFSK (eimiler to PA3) N 010=10  110=2
b15=0 Powersaved 000=0dB a ] Default - $FFF = x1 011=8 111=0
b15=1 Enabled go1=3.2d8 £ ! OffsetP4.5 MOD2 Fine Attenuation
010=6.4dB
011=96d8  Fine Input Rx Tx $CD, b15-12 = 1100
VBIAS Input 1 100=12.8dB Gain 1 b7-4 = Fine Aﬁenuaﬂ_on (dB)
VBIAS Signal  101=16dB P4.0 0000=0  0000=0
Routing  110=19.2dB 0->-3.5d8 0001=02 0001=02
111=224dB Dot 0010=04 0010=04
00 ' $8000 = 0dB 0011=06 0011=06
BPF Modem . . 8 8
o1 0 Voice Level Multipliel 0100=0.8 0100=0.8
——o 40\ N $CD b15-12 = 1010
10 » 1 Mode Control $C1 Channel Filter b1-0 = level Voice Level Attenuator
1 NWR Processing Enable b12 $C2b12, 11 For use with MOD1 $CD b15-12 = 0100 VBIAS
Ll Mode Control $C1 0O=Disabled, 1=Enabled 00 - No channel filtering and MOD2 Outputs b11-0 = level
NWR Processing 01-25k 000=x1 010=x4 For use with Audio 0
$B1b54 Input 1 Enable source b13 10-12.5k 001=x2 011=x8 Output Attenuator
$C0, b12 11 - Not allowed 100 =x16 101 =x32 FFF=0 D50 =1.6 1
_ _ o
0=Disabled F90 = 02 CFO = 1.8
1=Enabled Only Input 1 can E‘I‘E%‘_ %‘:3 8638 = gg Audio
[ e o Source .
Zi(;?oe;l?:gz:;i‘:}r EA0=0.8 C20=24 $B1, b6 AudioO/P Enable
Disc I/IP 9 E50=10 BF0=26 ' $C0, b7
< > DE0O=1.2 BA0=28 0=Disabled
’ DA0O=14 B60=3.0 1=Enabled
_ Rx T Audio Output Attenuation
Mode Mode Tx Path Default line-up shown. $BO, b3-0
AGC This can be changed in Program Block P4.9 0000>60dB  1000=22.4dB
$CO 0001=44.8dB  1001=19.2dB
b13=0 Powersaved P49 0010=41.6d8  1010=16.0dB
b13=1 Enabled Pre- Compressor Scrambler |,| Channel L Soft Limiter Internal 0011=38.4dB 1011=12.8dB
Channel - emphasis P P4.8 Filter P4.7, P4.9 (b13) Bias  —— VBIAS 0100=35.2dB  1100=9.6dB
Filter Audio Control $C2 b15-10 Block 0101=32dB 1101=6.4dB
VBIAS 0=Disable, 1=Enabled 0110=28.8dB 1110=3.2dB
b10 b15 bid bi3 0111=256d8 1111=00B
| _ _ BIAS Enable
Audio Processing Block $C0, b6
\ Mode Control $C1 ?fg'saéjl'e‘f
HPF De-scrambler | g, oo De- Audio Processing Enable b14 SEnable
P4.8 emphasis 0=Disabled, 1=Enabled
Rx Path Default line-up shown.
This is always the reverse of the Tx line-up.
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Tx Modulation mode
Mode Control $C1 Operational Mode b1,0 $A7 b14-12
_ _ oP1 opP2
01=Rx 00=IDLE 10=Tx 000 [ BIAS BIAS
001 | Inband Sub-Audio
CTCSS and DCS Set-up P2.1, P2.5 Audio Control $C2 010 | Inband+Sub-Audio | Sub-Audio ] MOD1 Enabl
RX' User Defined - P2.2, P2.3, P2.4 TX s Phase b9,8 and Sub-Audio Tone Number b7-0 011 Lo Sub-Audio :’J‘BB?;‘S"S“"'A““’ sCobo
CTCSS and DCS Set-up P2.0, P2.1 1as__ las —Di
User Defined - P2.2, P2.3, P2.4, P2.5 101 | | Calibration Q Calibration VBIAS ?_E'saéjl'e; MOD1 O/P Polarity
110 | | Training Q Training =Enable: $B0 b15
Mode Control $C1 CTCSS Tones Mode Control $C1 CTCSS Tone 111 | I Normal Q Normal 00 0=True
Sub-Audio Processing CTCSS Enable b6 Tx Mode o1 1=Inverted
source b7 0=0 Disabled "
User-Defined Tx
= 1
0 1=Enabled CTCSS Tone | Modulator | \C 0
410\ ‘ ‘ Mode G 15C1 — 1 MOD1 Attenuation
2 ode Contro $BO, b14-12 (dB)
L Rx Mode A
Mic I/P Mode Control $C1 DCS Tones Limiter Bypass for ebrmoa 000->40 100=6
= = DCS Enable b5 Sub-Audio Tone In-Band Signals O/P1 Enable T 001=12  101=4
o S & 0=0 Disabled 1=Enabled User Defined Level Attenuator b14 $COb11 010=10  110=2
o o DCS Tone $CD b15-12 = 1101 ?=[E)pat:)\:ac:j 0=Disabled 011=8 111=0
_ g g ‘ ‘ B11-0 = level =Disable 1=Enabled MOD1 Fine A
= = ine Attenuation
$C0 (7] 2 l\Dllzf::umhufrI\:gg 08 Output 1 Signal Path $CD
b14=0 Powersaved = < Rx Inband Tones $C3 Tx Inband Tones $C3 Similar to P2.0 E%D-Q =0110 Ramp Up/Down b15-12 = 1100
b14=1 Enabled jnput2  Input2 Enable 5 5 User Defined or Selcall Tone b15-11 and B11.0 = Fine Gain $BO, b7 b3-0 = Fine Attenuation (dB)
VBIAS  signal  $C0.b2 g |2 P11, P1.2:21 P1.0, P1.2-21 (similar to P4.2) 0=Off 0000=0  0000=0
Routing ~ U=Disabled = = Mode Control $C1 Default - $FFF = x1 1=0n 0001=0.2 0001=0.2
VBIAS 00 1=Enabled Audio Tones Enable b10 User-defined Offset P4.4 0010=04 0010=0.4
0=0 Disabled In-band Tone Ramp Rate Control 0011=0.6 0011=0.6
01 Mode Control $C1 1=Enabled P46 0100=0.8 0100=0.8
Inband Processing T User-defined ramp
10 source b11 Mode Control $C1 311-374
11 0 Selcall Enable b9 "
IS Input 2 Gain Fine Input ) <l ' 00 Disabled In-Band Tone
$B1b3,2 $B1,b15-13 ~ Gain2 o 1=Enabled
000=0dB P4t T
Detasin Audio Tone $CD 1
001=3.2dB Default: udio Tone )
010=6.4dB $0000 =0dB b15-12 = 0000, b11- 0 = tone All other Tx, |n-baqd O/P2 Enable MOD2 O/P Polarity
011=9.6dB . sources must be disabled $C0b10 MOD2 $BO b11
100=12.848 (Operates in Tx and Rx mode) Audio Tone Level 0=Disabled Source 0T
i _ VBIAS rue
101=16dB [ $C3 b5-0 Attenuator 1=Enabled $B1, b7 1=Inverted
110=19.2dB Mode Control $C1 $CD b15-12=0010 0
111=22.4dB DTMF Enable b8 DTMF Tone b11-0 = level
Alt /P = 0=0 Disabled Default $FFF (0dB) 1
© 1=Enabled Maximum $0
< o+ o lode Control = Similar to P1.0 )
© $I5C1 For use with Audio QSABOODg f;‘g?ggt)'on
— S ata Tone Generator but ) , b10-
2| Processing FFSK FFSK wil affect other in- Output 2 Signal Path MOD2 Enable 000=>40 100=6
Input 1 Gai 2 b4 BPF De-Packeting ] . $CD, b15-12 = 1000 $CO, b8 001=12  101=4
nput 1 Gain — ource Demodulator Modulator band levels including b11-0 = Fine Gain 0=Disabled
$CO $B1,b12-10 Packeting i 010=10  110=2
' 5 0 PSK MSK/FFSK (similar to P4.3) 1=Enabled N B
b15=0 Powersaved 000=0dB aQ 1 o] Modulator Default - $FFF = x1 011=8 111=0
_ =3. c
s o i L e e
011=9.6dB Fine Input Rx Data Modem Tx Data Modem I Fi '
s Input 1 100=12.8dB Gain 1 b7-4 = Fine Attenuation (dB)
VBIA VBIAS Signal  101-16dB P 4.0 0000=0  0000=0
Routing  110=19.2d8  0->-3.5dB 0001=02 0001=02
1122408 Dolault 0010=04 0010=0.4
00 el $8000 = 0dB 0011=06 0011=0.6
BPF Modem . - . -
o1 o Voice Level Multiplie 0100=0.8 0100=0.8
———o 40\ N $CD b15-12=1010
10 ’ 1 Mode Control $C1 Channel Filter b1-0 = level Voice Level Attenuator
b NWR Processing Enable b12 $C2b12, 11 For use with MOD1 $CD b15-12 = 0100 VBIAS
n_, Mode Control $C1 0=Disabled, 1=Enabled 00 - No channel filtering | and MOD2 Outputs b11-0 = level
$B1b5.4 NWR Processing 01-25k 000=x1 010=x4 For use with Audio 0
b5, Input 1 Enable source b13 10-12.5k 001=x2 011=x8 Output Attenuator
$CO, b12 11 - Not allowed 100 =x16 101 =x32 FFF=0 D50 =1.6 1
0=Disabled F90=0.2 CFO i 1.8 —°
1=Enabled Only Input 1 can F40 =_0.4 CBO = 20 Audio
[ be the source for EE0=0.6 C60=22 Source AudioO/P Enab
H Audio Processing EA0=0.8 C20=24 $B1, b6 udio nable
Disc I/P E50=10 BF0=26 $CO, b7
< > DEO=1.2 BA0=28 0=Disabled
’ DA0O=14 B60=3.0 1=Enabled
_ Rx Tx Audio Output Attenuation
Mode Mode Tx Path Default line-up shown. $BO, b3-0
AGC This can be changed in Program Block P4.9 0000>60dB 1000=22.4dB
$co I 0001=44.8dB  1001=19.2dB
b13=0 Powersaved P49 0010=416dB  1010=16.0dB
b13=1 Enabled Pre- Compressor | Scrambler || | Channel Soft Limiter Internal 0011=38.4dB  1011=12.8dB
Channel i emphasis P P4.8 Filter P4.7, P4.9 (b13) Bias ——> VBIAS 0100=35.2dB  1100=9.6dB
Filter Audio Control $C2 b15-10 Block 0101=32dB 1101=6.4dB
VBIAS 0=Disable, 1=Enabled 0110=28.8dB 1110=3.2dB
b10 b15 bi4 bi3 0111=25.6dB 1111=0dB
‘ ‘ _ _ BIAS Enable
Audio Processing Block $C0, b6
\ Mode Control $C1 ?fg:f:g';d
HPF De-scrambler Expander De- Audio Processing Enable b14 -
P4.8 emphasis 0=Disabled, 1=Enabled
Rx Path Default line-up shown.
This is always the reverse of the Tx line-up.
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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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