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K
.I.S.S.™

 (K
eep It Sim

ple Serial™
)

The K.I.S.S.™
 Com

m
and Structure

The following conventions are used to describe the protocol:
<CR> 

= An ASCII Carriage Return (‘0D’ hex)
<LF> 

= Line Feed (‘0A’ hex)
<ESC> = An Escape character (‘1B’ hex)
CMD 

= A command, consisting of only alpha characters (A-Z, a-z).
ERR 

= An error code value, consisting of only decimal digits (0-9).

Device 
 

= The Zektor device being controlled.
Controller  

= A PC or other system, used to control the Zektor device.
Parameter 

= A decimal value that may, in some cases, be prefi xed with ‘+’ or ‘-’ (+,-,0-9).

A K.I.S.S.™
 command in its simplest form is a CMD following by a <CR> for instance:

V<CR>

This will return the version number of a Zektor device.
A command can have a variable number of parameters with optional whitespace(s) following the 
command, for instance:

P1<CR>
or

P 1<CR>

will turn on the power of most Zektor devices. The spaces between the ‘P’ and ‘1’ are optional. 
Since commands consist of alpha characters only, there can never be a ‘P1’ command and ‘P1’ 
will always be interpreted as ‘P 1’.
W

hen a command has more than one parameter, the parameters are separated by either 
whitespace(s) or a comma, or both whitespace(s) and a comma, for instance:

LI 3 13<CR>
or

LI 3 , 13<CR>

will set the lower and upper LED front panel intensity levels of most Zektor devices. Once again 
the space between the command and 1st parameter is optional. Space(s) may also appear 
before and after the comma.
The comma is optional between parameters except when it is necessary to indicate a default 
parameter, for instance:

LI ,13<CR>

would set the upper intensity level of the front panel LEDs without affecting the lower level. The 
comma is used to indicate the 1st parameter is not supplied and the default value should be 
used (in this case the value defaults to the current setting, leaving the value unchanged). The 
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int main( void)
{ 

char 
 

 
TestString[] = "LI 2,3";

 
unsigned 

char
 
crc8;

 
int  

 
 

index;
 

char 
 

 
token = ':';

 
crc8 

= 
CRC8_INIT; 

 
 

 
// initialize checkcode

 
// CRC8 all o

f TestString[]

 
index = 0;

 
while (TestSt

ring[index] != 0)
 

 
crcByte( 

&
crc8, TestString[index++]);

 
 

 
// Add the CR

C-8 token character ':' to CRC-8

 
crcByte( &crc

8, token);

 
// Finish wit

h CRC8 by doing a one's compliment

 
crc8 = ~crc8;

 
// Print the 

results

 
printf( "%s%c

%u", TestString, token, (unsigned char)crc8);
 

return 
(0);

} C
hecksum

s and C
R

C
-8’s (C

ont’d)
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mal parameter used by the command. For instances if the bits ‘AS’ and ‘IJ’ where to be set to 1, 
and the rest of the bits set to zero, the parameter value would be calculated as: 8+1, making the 
parameter value: 9.
The command to directly set those two bits, and reset all the others would be:

XS 9<CR>

Individual bits of a bitmapped parameter can be set or reset without affecting the other bits, by 
prefi xing the bitmapped parameter with a ‘+’ to set individual bits, or a ‘-’ to reset individual bits.
For instance in the above example the bitmapped value has been set to ‘9’. If we would now like 
to enable the IR remote, by setting the ‘IRE’ bit, the following command can be issued:

XS +4<CR>

The will set the ‘IR’ bit, and have no affect on the others, and the new “XS” value would be: 13
If we’d like to now disable the IR jack and the IR remote functions and the Front Panel,  by clear-
ing the ‘IRJ’, ‘IRE’ & ‘FP’ bits, we’d use the value “16+4+2”, or 22, and issue the command:

XS -22<CR>

leaving the new “XS” value to be: 1.

Com
m

and Checksum
s and CRC-8 Checkcodes

A checksum or CRC-8 checkcode may be appended to any command, and if given, will be 
calculated by the device and compared with the given value. If a mismatch occurs an error will 
be returned and the command will not be executed. This can be used to help assure reliable op-
eration in noisy environments. Checksums are more commonly used in serial protocols, however 
CRC-8 checkcodes offer a more secure means of insuring error free communications.
A checksum or CRC-8 checkcode is appended to the command by adding a semicolon (‘;’) or 
colon (‘:’) suffi x character followed by the checksum or checkcode.
An example of appending a checksum to a command:

LI 2,13;178<CR>

the ‘;’ indicates a checksum follows, the ‘178’ is the checksum of the command string up to and 
including the ‘;’ character.
In a similar fashion a CRC-8 checkcode can be appended to a command:

LI 2,13:213<CR>

The ‘:’ indicates that a CRC-8 checkcode follows, the ‘213’ is the calculated CRC-8 checkcode.
Optional spaces are allowed before the ‘;’ and ‘:’ characters but NOT after them. The checksum 
must im

m
ediately follow the ‘;’ character, and a CRC-8 checkcode must im

m
ediately follow the ‘:’ 

character, anything else, including whitespace, will cause a syntax error to be returned. Similarly 
the <CR> must im

m
ediately follow the checksum or checkcode parameter or a syntax error will 
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For comparison, here are the same examples and their associated CRC-8 checkcodes:
LI 2,3:16
LI 3,2:114
IL 2,3:22
KJ 2,3:145

Source Code Exam
ple of Calculating a Checksum

The following is a simple “C” program that calculates the checksum of the string “TestString” and 
then prints the initial string with the calculated checksum appended to it.

#include "stdio.h"

int main( void)
{ 

char 
 

 
TestString[] = "LI 2,3";

 
unsigned 

char
 
cksum;

 
int  

 
 

index;
 

char 
 

 
token = ';';

 
cksum = 0; 

// initialize checksum

 
// Checksum a

ll of 'TestString[]'
  

index = 0;

 
while (TestSt

ring[index] != '\0')
 

 
cksum 

+= T
estString[index++];

 
// Add the ch

ecksum token character ';' to checksum

 
cksum += toke

n;

 
// Print the 

results

 
printf( "%s%c

%u", TestString, token, (unsigned char)cksum);
 

return 
(0);

} C
hecksum

s and C
R

C
-8’s (C

ont’d)
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and the Error Response is always the string:
!ERR<CR><LF>

By parsing only the prefi x characters ‘+’ and ‘!’, a programmer can chose to ignore the error 
codes and simply look at the fi rst characters of the response strings and use them as a pass / 
fail indicator when issuing a command.
All response strings always end with a <CR><LF>.
A Query Response string always starts with the ‘=’ characters and is followed by a command 
string indicating the parameter being returned. This is better explained in an example.
Here’s an example of a querying a device for its light intensity settings:

LI?<CR> 
 

 
 

Sent: Light Intensity Query command
+<CR><LF> 

 
 

Received: Acknowledgement of command
=LI 2,13<CR><LF> 

Received: Light Intensity Query Response
Note that a “+<CR><LF>” followed the command string. A command string is always followed 
by either an Acknowledgment (as in this case) or an Error Response. This consistancy allows a 
driver to use a single routine to issue a command and check for an Acknowlegement or an Error 
Response String, whether or not the command queries for a response.
An example of an error response:

IL?<CR> 
 

Sent: Command characters transposed, no such command
!2<CR><LF> 

Received: Error Response indicating unknown command
In this case the Error Response string “!2<CR><LF>” was issued instead of the acknowledg-
ment string since the command was not recognized.

Response String Checksum
s and CRC-8 Checkcodes

Response strings can be programmed to have checksums or CRC-8 checkcodes appended to 
them, the syntax is identical to the Command Structure’s checksum and CRC-8 handling.
Checksum and CRC-8 are turned on and off by issuing the proper command. On most devices 
this is the “Control Settings” command.
Only the Error Response and The Query Response strings will have checksum and CRC-
8 checkcodes appended to them. The Acknowledgment Response will always consist of 
“+<CR><LF>”. Anything else must be assumed to be a communication error.
An example with checksumming enabled, while querying for LED intensities is:

LI?<CR>
+<CR><LF>
=LI 2,13;239<CR><LF>

K
.I.S.S.™

 (C
ontinued)
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sponse string after a command is issued, and a Query Response will always follow an Acknowl-
edgement Response.

The Asynchronous Mode of Operation
In the Asynchronous mode the device sends a Query Response string anytime there is a state 
change. For instance when an input is changed by the user by pressing a button on the front 
panel, or using a remote control, or by the IR jack, or even if a serial command has been issued, 
a Query Response string indicating an input change will be sent to the controller.
The advantage if this mode is the controller can be kept constantly in sync with the device 
without having to send periodic polling commands. This disadvantages are: The controller must 
be able to receive the Query Response strings in the background at unspecifi ed times, and the 
communications fl ow is slightly more complicated.
W

hen issuing commands in the Asynchronous mode, the controller must be aware of any unso-
licited Query Responses that may be interjected into the communications fl ow. 
For example:

LI?<CR> 
 

 
 

Sent: Controller issues query command.
=O 1,3 

 
 

 
Received: (unsolicited) Out 1 remapped to In 3.

+<CR><LF> 
 

 
Received: Acknowledgment Response.

=P 0 
 

 
 

 
Received: (unsolicited) Power turned off.

=LI 2,13<CR><LF> 
Received: Query Response for LED intensities.

This represents a worst case scenario where unsolicited responses appear throughout the com-
munication sequence.
First the “LI?<CR>” command was issued by the controller.
W

hile looking for an Acknowledgement or Error Response string, an unsolicited Query Response 
is received, indicating the user has remapped Output 1 to Input 3, while the “LI?<CR>” com-
mand was being issued by the controller.
Next the Acknowledgment Response of the “LI?<CR>” command is received.
Next an unsolicited Query Response is received indicating the power has been turned off.
Finally the Query Response indicating the LED intensities is received.
The K.I.S.S.™

 command structure was designed to make the above scenario very easy to deal 
with. Since all Query Responses start with the ‘=’ character, it is easy to handle them asyn-
chronously, as they are received. This is best done by writing a new “Get Response” routine 
that handles all Query Response internally (by looking for the ‘=’ character), and only passing 
through non-query responses.
By using such a routine the above scenario becomes:

LI?<CR> 
 

Sent: Controller issues command
+<CR><LF> 

Received: Acknowledgement (or Error) Response

K
.I.S.S.™

 (C
ontinued)
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Control Settings (HDS4.2 Version)
Note: This command exists for backwards compatibility with the HDS4.2, use the “XS” version of 
this command in new designs.

X settings 
 

 
Set the control bits to ‘settings’

X ? 
 

 
 

Query for current settings.
X   

 
 

 
Query for current settings.

Response String:

=Xsettings

W
here ‘settings’ is a bitmapped parameter:

Decimal Value
+128

+64
+32

+16
+8

+4
+2

+1
Bit Position

7
6

5
4

3
2

1
0

Name
0

0
0

0
0

IR
FP

AS
Factory Settings:

0
0

0
0

0
0

0
0

AS 
- 0=Master / Slave mode. 

1=Asynchronous Mode.
KB 

- 0=Front Panel Active.  
1=Front Panel Disabled.

IR 
- 0=IR remote Active.  

1=IR remote Disabled.
0 

- Reserved, always set to 0.
 Note: For backward compatibility with the HDS4.2, there is no space after the command in the 
response string.

Extended Control Settings
In the Asynchronous mode of operation, the CVS4 will transmit state changes as they occur. 
This command allows individual control over which state changes will be sent.
This CVS4 allows control over the following states:

Power State changes (On / Off condition).
Selection changes (input / output mapping changes).
Front Panel modes and intensity changes
Front Panel Button Presses.
IR codes received.
New IR codes learned.
Control Settings changes.

Each of the above  states can be selectively set to asynchronously transmit their state changes, 
or run in the Master / Slave mode. If asynchronous transmit has been disabled for one of the 
options, then that option will revert to the Master / Slave mode.
The ‘AS’ in the “Control Settings” command must be set to ‘1’ to allow any Asynchronous 

••••••• C
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The CVS4 K.I.S.S.™
 Com

m
and Reference

This section defi nes the K.I.S.S.™
 commands that are available to the users of the CVS4.

Note: The CVS4 has been designed as somewhat of a drop in replacement for one of our previ-
ous products, the HDS4.2. As such, some CVS4 commands exist for backwards compatibility 
with the HDS4.2. In such cases it will be indicated that these commands are specifi cally for 
HDS4.2 compatibility and an alternative command should be used for new controller implemen-
tations. In most cases the newer commands will have better support for multiple output devices 
(such as matrix switches), and using the newer commands will make your drivers easier to 
update as our new products are released. It is our intent to keep the command set between our 
products as similar as possible, in an effort to make updating drivers as easy as possible.

Error Response Codes
The following are the Error Response codes that can be returned by the CVS4.

!1<CR><LF> 
 

Unrecognized command.
!2<CR><LF> 

 
A parameter was out of range.

!3<CR><LF> 
 

Syntax error, badly formed command.
!4<CR><LF> 

 
Checksum or CRC-8 error.

!5<CR><LF> 
 

Too many or too few parameters.
!6<CR><LF> 

 
System busy cannot process command.

!7<CR><LF> 
 

Buffer overfl ow.

And some more detailed descriptions of their meanings:
Error 1: The command given was not recognized as a CVS4 command. Commands are case 
sensitive and in the CVS4, all commands are upper case.
Error 2: One of the parameters given was too large, or too small, the command will be ignored.
Error 3: Something was wrong with the command's syntax. There was possibly extra data at the 
end of the line, or non-decimal data as part of a parameter. There cannot be whitespace before 
or after a checksum or CRC-8 checkcode, or this error will be returned.
Error 4: The ';' or ':' character was used to indicate a Checksum or CRC-8 Checkcode was 
appended to the command string, but the Checksum or CRC-8 Checkcode did not match the 
calculated one. The command will be ingnored.
Error 5: The number of parameters given does not match the number allowed by this command.
Error 6: To prevent confl icts between the front panel Setup Mode and the serial port settings, 
when the CVS4 is in the Setup Mode, many parameters become read only and any attempt at 
writing them will return Error 6. The “Front Panel Button Emulation” command with button code 
‘0’ can be used to exit the Setup Mode, at which point the command can be re-issued without an 
Error 6 response.
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Query Status
In the Master / Slave mode of operation, this command is used to poll for any pending state 
changes that are waiting to be read. By issuing this command and testing the returned bit-
mapped value, the controller can determine what has changed in the CVS4 since the last time it 
was polled.
This command allows the controller to quickly poll the CVS4, using only one command, instead 
of issuing a string of commands to check if the power state has changed, or if a new input has 
been selected, a button pressed, etc.. The Query Status command is used to determine if any-
thing has changed, and then based on the results of the Query Status, only the query commands 
needed are issued to read the new states of the CVS4.
Once the new state is read by issuing the proper query command, the associated fl ag wll be 
reset.Q ? 

 
 

Query for current fl ag values.
Q 

 
 

 
Query for current fl ag values.

Response String:

=Qfl ags

W
here ‘fl ags’ is a bitmapped parameter:

Decimal Value
+128

+64
+32

+16
+8

+4
+2

+1
Bit Position

7
6

5
4

3
2

1
0

Name
CTL

LMO
IRC

IRR
BTN

LIN
SEL

PW
R

PW
R - 1=Power State has changed.

SEL 
- 1=Selection (Input / Output Mapping) has changed.

LIN 
- 1=Lighting Intensity Level Settings have changed.

BTN - 1=One or more buttons have been pressed.
IRR 

- 1=A new IR code has been received.
IRC 

- 1=New IR codes have been learned.
LMO - 1=Lighting Mode Settings have change.
CTL 

- 1=Control Settings have changed.

Note: For backward compatibility with the HDS4.2, there is no space after the command in the 
response string.

Control Settings
Turn on and off operational modes of the CVS4. 
This command allows control over the following:

Select the Master / Slave or Asynchronous modes of operations.
Enable / Disable the front panel switches.
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P + 
 

 
 

Toggle power.
P ? 

 
 

 
Query for current setting.

P 
 

 
 

 
Query for current setting.

Response String:

=Pn

W
here:

 
n = Current power status.

Note: For backward compatibility with the HDS4.2, there is no space after the command in the 
response string.

Output Mapping
Maps the CVS4’s output to a selected input.

O in 
 

 
 

Set output to input ‘in’.
O ? 

 
 

 
Query for current setting.

O 
 

 
 

 
Query for current setting.

Response String:

=O in

W
here:

 
in = Current input being mapped to the CVS4’s output.

Channel Select (HDS4.2 Version)
Note: This command exists for backwards compatibility with the HDS4.2, use the “Output Map-
ping” command in new designs.
Selects the current CVS4 channel.

C in 
 

 
 

Select channel ‘in’ (See Note 1).
C ? 

 
 

 
Query for current setting.

C   
 

 
 

Query for current setting.

Response String:

=Cin

C
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The value ‘ircmd’ refers to the IR commands that the CVS4 is able to learn, they are:
IR Cm

d 
Description

1 
 

Power Toggle
2 

 
Select Input 1

3 
 

Select Input 2
4 

 
Select Input 3

5 
 

Select Input 4
6 

 
Discrete Power On

7 
 

Discrete Power Off
8 

 
Sequence (Through Inputs)

Setting an ‘ircmd’ to ‘ircode = 0’, causes that command to no longer respond to IR.

Front Panel Button Em
ulation

This command allows access to the internal keyboard handling of the CVS4, and is very hard-
ware dependent. Button values returned by the CVS4 may and most likely will be different than 
button values returned by other Zektor devices.
Each button generates a value upon being pressed, and a different value upon release.
The Power toggle button also generates a unique value when held for 4 seconds, which is used 
to enter the setup mode. Other combinations may also generate unique codes.
This command allows the controller to detect front panel button presses even when the front 
panel is disabled. This allows the controller very tight control over the CVS4. By disabling the 
front panel (setting the FP bit to ‘0’ in the “Control Settings” command), and by then processing 
the front panel button presses of the CVS4, a controller can redefi ne the operations of the CVS4. 
W

hen used in combination with the “Read Last IR Code” command, even IR commands can be 
handled by the controller, outside the CVS4’s fi rmware.
Because of the tight link between this command and the CVS4’s fi rmware, there are some 
caveats when using this command. The Zektor fi rmware expects a button press code to always 
be followed by a button release code. Sending these codes out of logical order will not harm the 
CVS4, but may result in unpredictable behavior (buttons codes ignored, or unexpected state 
changes).

B b1,bn... 
 

 
Send one or more button codes to the CVS4.

B 
? 

 
 

 
Query for any buffered button presses.

B 
 

 
 

 
Query for any buffered button presses.

Response String:

=B b1,bn...
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Response String:

=Lm

W
here:

 
m = Current Lamp Mode setting.

Note: For backward compatibility with the HDS4.2, there is no space after the command in the 
response string.

Front Panel Light Intensities
Set the dim and bright levels of the front panel LEDs. The ‘dim’ level is the intensity of the front 
panel LEDs when the DIM level is selected using the “LM 1” command.
The ‘bright’ level is the intensity of the front panel LEDs when the BRIGHT level is selected using 
the “LM 2” command.
W

hen “LM 3” is selected, the front panel will dim from ‘bright’ to ‘dim’ after about four seconds 
of inactivity.

LI dim
,bright 

 
Set the DIM and BRIGHT levels to ‘dim’ and ‘bright’.

LI dim
  

 
 

Set only the DIM level to ‘dim’.
LI ,bright 

 
 

Set only the BRIGHT level to ‘bright’.
LI ? 

 
 

 
Query for current settings.

LI  
 

 
 

Query for current settings.

Response String:

=LI dim
,bright

W
here:

 
dim = Current DIM level setting.

 
bright = Current BRIGHT level settings.

The intensities range from 0=Off, to 44=Maximum brightness.

Front Panel Light Intensities (HDS4.2 Version)
Note: This command exists for backwards compatibility with the HDS4.2, use the “LI” version of 
this command in new designs.
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I dim
 bright  

 
Set the DIM and BRIGHT levels to ‘dim’ and ‘bright’.

I ? 
 

 
 

Query for current settings.
I   

 
 

 
Query for current settings.

Response String:

=Idim bright

W
here:

 
dim   

= Current DIM level setting.
 

bright 
= Current BRIGHT level settings.

The intensities range from 0=Off, to 44=Maximum brightness.

Note: For backward compatibility with the HDS4.2, there is no space after the command in the 
response string, and a space is placed between parameters instead of a comma.

Save Power On Default Settings
Saves the current CVS4 settings as the power on default settings.

S 
 

 
 

 
Save current settings.

S 246  
 

 
Restore all settings to their factory defaults.

There is no Response String for this command.

Note: Any value other than ‘246’ will generate a range error.

Query Last IR Code Received
This command allows the controller to read the hash values returned by Zektor’s IIR™

 (Intel-
ligent Infra-Red) decoding fi rmware. Zektor’s IIR™

 algorithm converts all IR codes it receives to 
a compressed, 72 bit hash value. The original IR transmission is decoded, and all timing and bit 
patterns are compressed and hashed into a unique 72 bit, meaningless, but repeatable pattern. 
Each different key press of a remote control will generate a different but repeatable pattern.
This command returns a value for every IR code detected by the front panel IR sensor (or IR 
jack if enabled), regardless as to whether the IR code detected was used to control the CVS4.
The uses for this command are two fold:
1) The value returned from this command are the same values used to teach the CVS4 new IR 
codes over the serial port. (See the “Set Learnable IR Com

m
and Codes” command).
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