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C H A P T E R  1  
Features and Specifications 

What Is the QuikSync QS Series? 
The QuikSync QS series are devices that combine ANI encoder/decoder 
signaling with the Cimarron Technologies QuikSync MSK initialized voice 
inversion scrambling. There are three boards in the series with 
incrementing levels of capabilities.  
 
 

Type Function 

QS-5000 Vertex plug-in with full MDC-1200 or GE-Star 
signaling, including decode and display of decoded 
ID and maximum capability hopping secure voice 

QS-4200 Vertex plug-in with full MDC-1200 or GE-Star 
signaling, including decode and display of decoded 
ID and simple inversion secure voice 

QS-4000 Vertex plug-in capable of simple inversion secure 
voice 

 
As described in the above table, the QS-5000 is a full featured device.  
The QS-4200 is capable of single frequency inversion and all ANI 
features while the QS-4000 is only capable of single frequency simple 
inversion with no ANI features. 
 
The full featured  QS-5000 is a device that combines ANI 
encoder/decoder signaling with Cimarron Technologies QuikSync voice 
inversion scrambling. The board is capable of sending PTT ANI and 
Emergency ANI in GE Star®, or MDC-1200® signaling format.  It is 
capable of reception of Selective Calls, Group calls and All calls and will 
provide audible alerts when called.  It responds to radio check 
commands (interrogates), and to over the air open microphone monitor 
commands and radio disable/enable commands.  
 
The inversion scrambling scheme is unique in that it is adaptive to the 
communications system in which it will be used.  When initially setting up 
the communications system, the QS series boards must be programmed 
with configuration information.  QuikSync uses dynamic frequency 
inversion scrambling, but, unlike other schemes, the range of inversion 
frequencies is specified during set-up as well as minimum and maximum 
dwell times.  In this manner, the actual inversion frequency can be fixed 
so that all units always use the same inversion frequency (like current 
low end boards on the market); or the inversion frequency can change 
for each press of the PTT, staying at that frequency only for the period of 
that transmission; or the board can hop around a pre-defined range of 
frequencies in a random manner and for random dwell times.  The actual 
decision (and level of security) can be tailored precisely to the limitations 
of the communications system.  There are five preset levels of security to 
choose from when configuring the board.  These five preset levels can 
be additionally adjusted if necessary for precise system integration. 
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Determining Which Device you Have 
 
All QS devices are marked as QS-5000.  The difference is in the 
firmware loaded into the device microprocessor.  QuikWare 
programming software can be used to retrieve device information in 
order to determine which product you have.  Refer to chapter 3 page 42. 
 

Features 
 Mark every transmission  with the assigned ANI ID in Signaling 

formats of MDC-1200® or GE Star®  

 Reduce nuisance and obscene transmissions 

 Trunking compatible Increased trunking flexibility compatible 
with latest trunking schemes 

 Programmable ANI PTT repeat timer limits data bursts during 
continued conversations 

 ñGo-aheadò beep sounds when ready for voice transmission 

 Courtesy beep transmitted when radio is unkeyed 

 Emergency and Man-Down situations instantly identified 

 Programmable open microphone monitor during emergency 

 Stuck microphone identification 

 Time-Out-Timer with alert tone 

 ANI sent at beginning, end or both 

 Responds to selective call, group call and all call messages as 
well as open microphone monitor and over the air activated 
radio disable and enable 

 Automatic man-down alarm reporting with unique coding 

 Status and canned messages can be programmed instead of 
the emergency and man-down reporting 

 Receiver data mute 

 MDC-1200® message adaptability enhances compatibility with 
existing unique systems 

 Programmable complexity voice inversion scrambling 

 Combines ANI and inversion features or offers both features 
independently 

 Capable of automatic receive detection and selection of 
Cipher/Clear mode 

 Up to 100 Hops per second with up to 2000 Hz difference in 
inversion frequency per hop.  Mean difference of 1000 Hz per 
hop 

 All ANI and Encryption functions can be programmed via Over 
the air Re-Programming 
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 Programmable for a dynamic inversion frequency range of 2.1 
kHz through 4.1 kHz 

 Programmable for a dynamic hop dwell time range between 
zero mS through 1000 mS 

 Unique system protection available to ensure incompatibility 
with any other radio system even if key is compromised 

 Stores up to sixteen encryption keys or inversion frequencies 
which can be manually selected or in some radios, assigned 
and automatically selected with radio channel change. 

 Stores up to sixteen ANI IDôs and formats which can be 
manually selected or in some radios, assigned and 
automatically selected with radio channel change. 

 Programmable by computer with a USB adapter cable. 

 Software controlled output and input adjustment ï no resistors 
to change.   

 Advanced microprocessor control permits precise pairing with 
communications system.  This enhances encryption 
compatibility with repeaters, voters, varying system links and 
system degradations  

 Level of security can be increased with communications system 
upgrades without reinvesting in new/different encryption 
modules 

In order to realize these capabilities the device must be correctly 
installed and programmed.  Some features may require additional 
equipment not supplied.  
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Specifications 

Data Format GE Star® MDC-1200® 

Modulation Type PSK (Phase Shift Key) FSK 

Rate 400 bps on 1600hz carrier 1200/1800 Hz 

ID Range 0001 to 16,383  0001-DEEE 

ID Locations ANI at Beginning, End or Both 

Messages  PTT ANI, Emergency, Man-
Down, TOT.  Programmable to 
any allowable GE Star® 
message. 

PTT ANI, Emergency.  
Programmable to any allowable 
MDC message bit pattern. 

Sidetone User definable, fully programmable 

Burst Length 280mS plus preamble time. Fixed length 180mS 

Attack Delay 0 mS to 2550 mS programmable in 10 mS steps. 

ANI Repeat Timer (Time since last PTT press.  If less, donôt send ANI) Programmable 0 
S (Send every PTT); 0 to 255 S. 

Scrambling Type Unique Dynamic Hopping Inversion Scrambling 

Cipher/Clear 
Detection 

Automatic receive detection and selection of cipher/clear mode 

Transmit Mode Automatic Cipher/Clear on per channel basis with manual over-ride 

State Warning Device warns user at keyup whether transmission will be encrypted or 
plain 

Rate Up to 100 Hops per second with up to 2000 Hz difference in inversion 
frequency per hop.  Mean difference of 1000 Hz per hop 

Signaling Method Incorporates MDC-1200® and GE Star® signaling formats and 
features.   

Function 
Programming 

 All ANI and Encryption functions can be programmed via Over the air 
Re-Programming or via USB programming cable 

Encryption Re-
Keying 

Keys entered via software, or Over the air Re-Keying 

Key Length 64 bits (provides 18 quintillion keys) 

Inversion 
Frequency 

Programmable for a dynamic range of 2.1 kHz through 4.1 kHz 

Dwell Time Programmable for a dynamic range between 0 mS (no hop) through 
1000 mS 

Unique System 
Identifier 

Unique system protection available to ensure incompatibility with any 
other radio system even if key is compromised 

Messaging Includes Short Messaging capability of eight canned 
messages/statuses with definition aliasing of eight characters 

Synchronization 
Burst 

MSK sync burst required only at beginning of transmission 

Sync Burst 
Length 

80 mS 

Multi-Agency 
Interoperability 

Up to 16 Encryption keys or inversion frequencies can be stored.  In 
many host radios, changing the radio channel also changes the key 
(or inversion frequency) to be used with the agency on that channel.  
Additionally, ANI IDôs and types can be assigned to the sixteen 
available channels. 

Radio System 
Compatibility 

Advanced microprocessor control permits precise pairing with 
communications system.  This enhances encryption compatibility with 
repeaters, voters, varying system links and system degradations  
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Outputs KEY; Tone Control; Aux Output; Sidetone; Selective Call; Disable 
Radio; TX Audio Out; RX Audio Out  

Inputs  
 

Emergency; Man-Down; PTT;  Sleep; Aux Input; Inversion enable; 
Code select 1,2,3,4; TX Audio In; RX Audio In; Discriminator In 

Programming Programmed via cable and Cimarron Technologies QuikWare 
software.  Also over-the-air programmable with associated hardware. 

Radio Interface  Wired interface between QS-5000 pads and radio components/pads 

Supply Voltage 3.3 to 3.6 VDC regulated or 3.7 to 20 VDC unregulated 

Supply Current 12mA quiescent; 35 mA processing 

Temperature Operating: -30
o
C to +60

o
C. 

Humidity 0% to 95% RH (non-condensing). 

Dimensions 22.5mm x 36.5mm x 1.5mm.   

Upgradeability Level of security can be increased with communications system 
upgrades without reinvesting in new/different encryption modules 
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C H A P T E R  2  
Installation 

Physical Installation 
Find a location in the radio for the Model QS-5000, preferably away from the 
transmitter output amplifier stage.  Locate the interface points for the board 
interface wiring, cut wires to the appropriate length and solder between the radio 
interface points and the board interface pads.  Keep all wires as short as possible 
to avoid RF and noise interference. Place the insulating sleeve over the secure 
voice module and firmly affix to the radio. 

Radio Connections 
Teflon insulated wires are included in the QS series package to interface the 
device to the host radio.  Use only the wires required and keep all used wires as 
short as possible.  A wire stripping tool is essential for the correct stripping of 
Teflon coated wires.  Conductors will be nicked or cut if an appropriate stripping 
tool is not used.  Definitions of all radio connections can be found on page 19.  

Audio Connections and Radio Modifications 
Proper installation of the QS series device into the target radio requires good 
selection of radio interface points and modifications that cause the microphone 
audio and receive audio lines to be split. 

TX Audio In and TX Audio Out 

Locate a point in the radio microphone circuitry before pre-emphasis and before 
CTCSS injection.  Cut the audio path (some radio manufacturers provide zero 
ohm resistors in the circuit specifically for this).  TX Audio In should be attached 
on the microphone side of the break and TX Audio Out should be attached on the 
modulator side of the break.  

RX Audio In and RX Audio Out 

Locate a point in the radio receiver circuitry after CTCSS pick off and before 
receive volume control.  Cut the audio path (some radio manufacturers provide 
zero ohm resistors in the circuit specifically for this).  RX Audio In should be 
attached on the discriminator side of the break and RX Audio Out should be 
attached on the speaker amplifier side of the break.  

Discriminator 

The discriminator connection should be attached as close to the radio 
discriminator as possible.  This dedicated input line is used exclusively for 
detecting and decoding data.  If your application only uses basic fixed inversion 
scrambling with no receive ANI functions and no digital encryption setup 
message, then this connection is not required. 
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Audio Level Adjustments 
Audio level adjustments must be performed before data deviation adjustments.  
Eight audio level adjustments are available to precisely match the host radio 
requirements.  These adjustments are programmed by software and are realized 
in the on-board codec.  The permitted range for these adjustments is from -42 to 
+20 dB. 

 Microphone input gain level without inversion  

 Microphone output gain level without inversion  

 Microphone input gain level with inversion  

 Microphone output gain level with inversion 

 AF input gain level without inversion  

 AF output gain level without inversion  

 AF input gain level with inversion;  

 AF output gain level with inversion  
 
Optimum level adjustments can be achieved by performing the following steps: 

1. After installing the board, set the board to ñwithout inversionò and using 
an oscilloscope, measure the microphone input to the board while 
speaking into the radio microphone in transmit. 

2. Then, measure the microphone output from the board  while similarly 
speaking into the microphone.  

3. In QuikWare software, set microphone input gain level without inversion 
to 0 and incrementally adjust microphone output gain level without 
inversion until the measured level from step 2 matches the level from 
step 1. 

4. If you are unable to get the levels to match, then start adjusting 
microphone input gain level without inversion incrementally until the 
measured level from step 2 matches the level from step 1. 

5. Now turn inversion on and repeat steps 1 through 4 but adjust the ñwith 
inversionò levels. 

6. Then, using a service monitor, generate a signal with correct deviation of 
a 1KHz audio signal. 

7. Perform steps 1 through 4 while measuring the board AF input and 
output lines with the board set to ñwithout inversionò. 

8. Perform steps 1 through 4 as in step 7 but with the board in inversion 
mode. 

Data Deviation Adjustment 
Data deviation adjustment should not be performed until audio level adjustments 
have been completed.  If audio adjustments are changed, data deviation must be 
readjusted.  If the data output setting is too high for the microphone output gain 
level setting, data clipping will result.  The QS series device data deviation is 
adjusted by software selection.  The value can be programmed between 1 and 
255.  Settings between 1 and 128 will result in output levels from 0 vpp to 250 
mvpp.  Settings between 128 and 255  result in output levels from 250 mvpp to 
the maximum output of 2 VPP.  Modify the value of Output Level until data 
deviation is just below voice deviation.  It is most appropriate to start at a 
deviation that is much lower than voice and then adjust up until the correct point 
is reached.   

Assignable Physical Inputs and Outputs 
There are nine input ports and five output ports.  All inputs and outputs required 
for your particular radio installation must be assigned to these ports.  Individual 
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output functions can be assigned to up to two output ports.  JP1 affects all input 
ports and permits the selection of having them all pulled up to 3.3V, attached A+ 
or not pulled up.  Alternatively, the jumper can be removed completely and the 
microprocessor programmed to provide the pull-up on an individual I/O line basis. 

 Open Collector Outputs OUT0 and OUT1 
Physical outputs OUT0 and OUT1 are standard NPN transistor circuits 
configured for Open Collector output.  They are capable of sinking up to 100 mA. 
 

Multilevel Outputs OUT2, OUT3 and OUT4 
Physical outputs OUT2, 3 and 4 are configured with combination PNP and NPN 
transistors and jumper options to permit many different output configurations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Referring to the above schematic which represents one of the three multilevel 
capable outputs, the following table describes jumper combinations and resulting 
output characteristics.  Note that there are two output columns, one with ñnormal 
assertionò and one with ñinverted assertionò.  This relates to how the output 
function is programmed in QuikWare configuration software. 
 

Jumper Selection Output with 
normal assertion 

Output with 
inverted assertion 

A B C D E Inactive Active Inactiv
e 

Active 

Out Out Out In Out Low +3.3vdc +3.3vdc Low 

Out Out In Out Out HiZ Low Low HiZ 

Out In In Out Out A+ Low Low A+ 

In Out In Out Out +3.3vdc Low Low +3.3vdc 

Out In Out Out In HiZ A+ A+ HiZ 

In Out Out Out In HiZ +3.3vdc +3.3vdc HiZ 
 

Crypto Keys or Inversion Frequencies 
The QS series devices can store up to 16 user selectable 64 bit crypto keys or 16 
user selectable inversion frequencies. If a digital encryption setupò is necessary, 
transmissions are prefaced with digitally encrypted data packets that describe the 
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inversion process to be used on the voice audio and make use of the pre 
programmed 64 bit crypto keys.  The resulting voice chopping and inversion can 
randomly vary up to 2000 Hz difference in inversion frequencies at a randomly 
changing rate of up to 100 times per second.   
 
Without the digital encryption setup databurst, transmissions are scrambled using 
simple inversion at a frequency fixed and selected from the 16 pre programmed 
frequencies.  This mode permits the QS secure voice device  to be compatible 
with most low security simple inversion scrambling systems while still permitting 
future use of higher quality secure methods. 
 
The Key or Frequency in use is selected with four Inversion Code Input lines.  
Many radios provide interface pads for these Code select lines which are then 
manipulated according to user preferences in the radio programming software on 
a per-channel basis. 
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E 

B 

Jumpers  
 
 

                      
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Jumper Purpose 
JP-1 Selects pull-up voltage (A+, 3.3V or none) to be applied to inputs IN0 

through IN8.  Default is 3.3V 

JP-2 Selects voltage to be used (A+, 3.3V or none) for multilevel output 
OUT4 

JP-4 Selects output criteria for multilevel output OUT4 

JP-6 Selects voltage to be used (A+, 3.3V or none) for multilevel output 
OUT2 

JP-7 Selects output criteria for multilevel output OUT2 

JP-8 Selects voltage to be used (A+, 3.3V or none) for multilevel output 
OUT3 

JP-9 Selects output criteria for multilevel output OUT3 

JP-10 Combines Sidetone audio and AFOut audio.  This jumper is installed 
for radio installations where only one wire would be required. 

JP-12 Combines OUT0 and IN4.  In default conditions, KEY function is 
assigned to OUT0 and PTT function is assigned to IN4.  This jumper is 
installed for radio installations where only one wire would be required. 

JP-13 Supply voltage select.  Install jumper if QS-5000 is to be supplied with 
regulated 3.3VDC.  Otherwise provide 3.6 VDC or greater and on-
board regulator will be used.  Default condition is ñOUTò. 

D C 

C 

D 
A B 

E 

E 

A 

B 

A 

A = 3.3V 

B = A+ 

C = NPN 

D = Direct 

E = NPN + PNP 

See page 13  for details 
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T28/IN6 

T13/IN8 

T27/IN4 

T9/RXD0 

T30/IN5 

T12/TXD0 

T15/IN7 

T16/OUT0 

T33/GND 

T8/OUT2 

T25/OUT1 

T3/MIC Out 

T2/AFOut 

T4/AFIn 

T31/A+ 

T1/Disc IN 

T5/AIN0 T7/AIN1 

T24/IN3 

T32/OUT3 

T18/IN1 

T37/Tone 

T11/IN0 

T21/IN2 

T14/OUT4 

T10/MICIN 

Pads
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Pad Information 
 

PAD SIGNAL FUNCTION 

T1 DISCIN 
This is the radio receive discriminator signal.  It is used by 
the QS-5000 for detecting and decoding data. 

T2 AFOUT 

RX Audio Output.  This is receive audio back to the radio. If 
in scramble mode, the microprocessor will have processed 
the RX Audio In and presented it to the Codec.  If in plain 
mode, the microprocessor will route the RX Audio In back to 
the Codec.  In both cases, this codec output is RX Audio Out. 

T3 MICOUT 

TX Audio Output.  This is microphone audio back to the 
radio.  If in scramble mode, the microprocessor will have 
processed the TX Audio In and presented it to the Codec.  If 
in plain mode, the microprocessor will route the TX Audio In 
back to the Codec.  In both cases, this codec output is TX 
Audio Out. 

T4 AFIN 
RX Audio Input.  This is receive audio from the radio.  The 
audio is digitized and presented to the microprocessor. 

T5 AIN0 Analog input for future use 

T7 AIN1 Analog input for future use 

T8 OUT2 

Configurable output, configured with combination PNP and 
NPN transistors and jumper options to permit many different 
output configurations. 
Default = This line is used to activate a radio amplifier or 
audio pass gate when Sidetone is being generated by the 
QS-5000.  Sidetone is not powerful enough to drive a radio 
speaker directly so the radioôs amplifier must be used.   

T9 RXD0 Microprocessor digital communications input port 

T10 MICIN 
TX Audio Input.  This is microphone audio from the radio.  
The audio is digitized and presented to the microprocessor. 

T11 IN0 
Default = Emergency activation input.  The input can be 
software programmed for reverse logic.  This line can 
alternately be used as a status or canned message. 

T12 TXD0 Microprocessor digital communications output port 

T13 IN8 Digital input can be pulled up to A+ or 3.3V with JP-1 

T14 OUT4 
Configurable output, configured with combination PNP and 
NPN transistors and jumper options to permit many different 
output configurations. 

T15 IN7 Digital input can be pulled up to A+ or 3.3V with JP-1 

T16 OUT0 
Open collector transistor output, capable of sinking up to 100 
mA. Default = Key output used to place the associated radio 
in transmit mode when required. 

T17 TCK Factory use 

T18 IN1 

Digital input can be pulled up to A+ or 3.3V with JP-1.  
Default = Man-Down activation input from an external sensor 
or switch.  The input can be software programmed for 
reverse logic.  This line can alternately be used as a status or 
canned message. 

T20 TMS Factory use 

T21 IN2 
Digital input can be pulled up to A+ or 3.3V with JP-1.  
Default = Channel Busy input used to detect when the radio 
is actively receiving.  The input can be software programmed 
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for reverse logic.  

T23 TDI Factory use 

T24 IN3 
Digital input can be pulled up to A+ or 3.3V with JP-1.  
Default = Sleep Input used to stop ANI generation on 
channels where data is not desired. 

T25 OUT1 
Open collector transistor output, capable of sinking up to 100 
mA.  Default = Critical Channel Revert.  The output becomes 
active 50 mS before Key for critical data transmissions 

T26 TDO Factory use 

T27 IN4 
Digital input can be pulled up to A+ or 3.3V with JP-1.  
Default = PTT sense input.  Used to detect when the radio is 
transmitting 

T28 IN6 Digital input can be pulled up to A+ or 3.3V with JP-1 

T30 IN5 
Digital input can be pulled up to A+ or 3.3V with JP-1.  
Default = When active, speech inversion will take place 

T31 A+ 
Input supply voltage.  3.3 to 3.6 VDC regulated or 4.0 to 16.5 
VDC unregulated 

T32 OUT3 

Configurable output, configured with combination PNP and 
NPN transistors and jumper options to permit many different 
output configurations. 
Default = The selective call line becomes active upon receipt 
of a selective call, group call or all call.  It can be 
programmed for continuous or pulse action.  It is usually 
used to activate an LED to show that the unit has been 
called.  It becomes de-active upon receipt of a call cancel or 
by pressing the radio PTT button. 

T33 GND Ground 

T34 RESET Factory use 

T35 GND Factory use 

T36 3.3V Factory use 

T37 SIDETONE 
Audio output capable of different sounds to be presented to 
radio local speaker amplifier.  Used to alert user of various 
events 

Physical Assignments 
 

Signal Input/ 
Output 

Default 
Port/Pad 
Assignment 

Wire Color 

PTT Input IN4/T27 Yellow 

Channel Acqd Input **  White/Violet 

Channel Busy Input IN2/T21 Violet 

Sleep Input IN3/T24 White/Orange 

Emergency Input IN0/T11 Green 

Man Down Input IN1/T18 Blue 

Tone Control Output OUT2/T8 White/Yellow 

Selective Call Output OUT3/T32 White/Green 

Transmit Control Output **  Gray 

Critical Chan  Revert Output OUT1/T25 White/Brown 

Inversion Enable Input IN5/T30 Yellow/Green 

Inversion Code 0 Input **  Yellow/Black 
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Inversion Code 1 Input **  Yellow/Brown 

Inversion Code 2 Input **  Yellow/Red 

Inversion Code 3 Input **  Yellow/Orange 

Inversion Status Output OUT4/T14 Gray/Green 

Key Output OUT0/T16 Brown 

Radio Disable Output ** White/Blue 

Sidetone Output Audio/T37 Orange 

TX Audio IN Input Audio/T10 White 

TX Audio OUT Output Audio/T3 White/Black 

RX Audio IN Input Audio/T4 Gray/Red 

RX Audio OUT Output Audio/T2 Gray/Orange 

Discriminator Input Audio/T1 White/Red 

** = No default port assignment 

 

Radio connection Definitions 

A+ 

Red  Positive supply voltage to the QS series device.  Unregulated +3.7 to +20 VDC or 
regulated 3.3 to 3.6 VDC.  If using regulated 3.3 to 3.6 VDC, install jumper JP-13. 
Note: If JP-13 is installed, there is no reverse voltage protection!! 

A- 

Black  Supply ground 

PTT (Default assignment IN4) Input  

Yellow This line is used by the QS series device to detect when the radio has been 
keyed.  Connect to a point in the radio that changes state when the radio is 
actually transmitting.  The function is programmable for active high or active low. 

Key (Default assignment OUT0) Output 

Brown This line is used to key the radio when required by the QS series device.  It can 
be isolated from the PTT input line by removing Jumper JP12.  Connect to a 
point in the radio that will force the radio to transmit when the line state is 
changed.  This is typically the radio key line which, when grounded, keys the 
radio. 

Emergency (Default assignment IN0) Input  

Green The Emergency input is used by the QS series device to detect a manual 
emergency condition.  The input can be software programmed for reverse logic.  
This line can alternately be used as a status or canned message.  Attach to an 
unused radio button or an external momentary switch. 

Man Down (Default assignment IN1) Input  

Blue Man-Down activation input from an external sensor or switch.  The input can be 
software programmed for reverse logic.  This line can alternately be used as a 
status or canned message. 
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Selective Call (Default assignment OUT3) Output  

White/Green The selective call line becomes active upon receipt of a selective call, group call 
or all call.  It can be programmed for continuous or pulse action.  It is usually 
used to activate an LED to show that the unit has been called.  It becomes de-
active upon receipt of a call cancel or by pressing the radio PTT button. 

Transmit Control Output  

Gray Active state occurs during transmit attack delay and data burst transmission.  
Typically used to control a transmitter CTCSS, turning it off during ANI 
transmissions. 

Critical Channel Revert (Default assignment OUT1) Output  

White/Brown Active only during Emergency and Man-Down data transmissions. Typically used 
to change the radio channel to a ñHomeò channel before sending the Emergency 
or Man-Down message.  Becomes active 100 mS before the Key line is activated 
for critical transmissions. 

Inversion Status (Default assignment OUT4) Output  

Gray/Green This line becomes active whenever the boards inversion function is enabled.  
This is used to advise the user whether their transmissions will be secure or not. 

Radio Disable Output  

White/Blue Active upon receipt of a radio disable command.  The line becomes de-active 
only with the receipt of a ñRadio Enableò command and is not affected by cycling 
of power.   Can be used to inhibit the transmit function of the radio. 

Sleep Input 

White/Orange The sleep input will stop the QS series device from modulating ANI data when 
active. The input can be software programmed for reverse logic. This is useful if 
ANI is desired on selected channels only.  Emergency and Man-Down features 
are not available when sleep is active. 

Sidetone Output 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Orange Sidetone output should be attached to the input to the radio audio amplifier.  The 
audio is generated for presentation to the local speaker amplifier from two 
sources; one is directly from the micro (PA1_BEEP) and the other via the Codec 
(AFOUT).  If sidetone is being generated while the radio is in transmit mode, the 
sidetone source will be from PA1_BEEP. Volume canôt be adjusted through 
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PA1_Beep so R14 reduces the amplitude to compensate for the VCC square 
wave.  Additional resistance can be added between the sidetone pad and the 
radio during radio installation. 
 
If the radio is not in transmit mode, the sidetone source will be via the Codec. 
 
The following describes sidetone events: 
 
1. With beginning send ANI and scrambling setup data, the sidetone will start at 

PTT and last through scrambling setup data and PTT ANI data.   
2. With beginning send ANI without scrambling setup data, the sidetone will 

start at PTT and last through the PTT ANI data.   
3. With endsend ANI with scrambling setup data, the sidetone will start at PTT 

and last through scrambling setup data.   
4. The tone that is generated in connection with the impending transmission of 

a critical message (Emergency, Man Down).  
5. Upon receipt of a selective call, group call or all call and continues until 

receipt of a call cancel or the radio PTT button is pressed.   
6. Upon receipt of a critical message from any other unit. 
7. After receipt of a scrambled message while the radio is not in scramble 

mode.  The device will descramble the audio and advise the user that the 
received message was descrambled. 

Tone Control Output (Default assignment OUT2) 

White/Yellow This line is used to activate a radio amplifier or audio pass gate when Sidetone is 
being generated by the QS series device.  Sidetone is not powerful enough to 
drive a radio speaker directly so the radioôs amplifier must be used. If sidetone is 
desired, the radio audio amp will need to be turned on for the duration of the 
tone.  This multi-level output is very handy for controlling audio amplifier circuits 
in a radio.  

Inversion Switch (Default assignment IN5) Input  

Yellow/Green When active, speech inversion will take place 

Inversion Code line 0 Input 

Yellow/Black One of four input lines that are used to select which crypto key or which inversion 
frequency to use as well as per-channel capability for ANI type and ID. 

Inversion Code line 1 Input 

Yellow/Brown One of four input lines that are used to select which crypto key or which inversion 
frequency to use as well as per-channel capability for ANI type and ID. 

Inversion Code line 2 Input 

Yellow/Red One of four input lines that are used to select which crypto key or which inversion 
frequency to use as well as per-channel capability for ANI type and ID. 

Inversion Code line 3 Input  

Yellow/Orange One of four input lines that are used to select which crypto key or which inversion 
frequency to use as well as per-channel capability for ANI type and ID. 
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Channel Busy (Default assignment IN2) Input  

Violet The channel busy line should be interfaced to a point in the radio that changes 
state when actively receiving signals.  

Transmit Audio In 

White This is microphone audio from the radio.  The audio is digitized and presented to 
the microprocessor. 

Transmit Audio Out 

White/Black This is microphone audio back to the radio.  If in scramble mode, the 
microprocessor will have processed the TX Audio In and presented it to the 
Codec.  If in plain mode, the microprocessor will route the TX Audio In back to 
the Codec.  In both cases, this codec output is TX Audio Out. 

RX Audio In 

Gray/Red This is receive audio from the radio.  The audio is digitized and presented to the 
microprocessor. 

RX Audio Out 

Gray/Orange This is receive audio back to the radio. If in scramble mode, the microprocessor 
will have processed the RX Audio In and presented it to the Codec.  If in plain 
mode, the microprocessor will route the RX Audio In back to the Codec.  In both 
cases, this codec output is RX Audio Out. 

Discriminator 

White/Red This is the radio receive discriminator signal.  It is used by the QS-5000 for 
detecting and decoding data. 
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C H A P T E R  3  
Programming 

Many functions and features of the QuikSync QS-5000 series boards are 
user programmable.  In addition to signaling type, ID and radio interface 
parameters, the device can be optimized for the applicationôs particular 
needs.   
 

QuikWare Programming Software 
The QuikSync QS-5000 series of devices are programmed using the 
associated USB programming cable.  It can be accomplished while 
installed in the host radio or prior to installation.  In the case of 
programming while the board is installed, use only the black and white 
programming cable grabbers and power the board by turning on power 
to the radio.  The Cimarron QuikWare software is used for selection of 
desired parameters.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    

Opening Page 
Upon starting, the QuikWare software program will open with the page 
shown in figure 1.  This is the Common Settings window of the Global 
Settings tab.  In addition to the Common Settings, you can also access 
settings for Emergency, Man Down, Audio, Digital I/O and TX Mode.  
The Menu Bar provides access to the following windows:  File, Edit, 
Communications, Channels, Device and Help. 
 
To start using the software, from the menu bar, select ñDeviceò and 
choose the correct device from the list.  Then from the menu bar, select 
ñCommunicationsò and ñSetupò and select the correct computer COM 
port that your programming cable is connected.  If you are not sure which 
port the computer has assigned to your USB programming cable, press 
ñStartò, right click on ñMy Computerò, select Properties ï Hardware ï 
Device Manager -  then, scroll down to ñPorts ï(COM & LPT)ò.  When 
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you open ñPorts (COM & LPT) you will be presented with a list of existing 
COM ports.  Look for the one that defines your USB Serial Device.  In 
parentheses it will describe which COM port has been assigned to your 
USB programming cable. 
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Figure 1.


