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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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W

here:
 

rly_n  
= Relay number (1 or 2).

 
state  

= State of relay (0=Off, 1=On, 2=Toggle).
 

$ 
 

= If present, settings are backed up in EEPROM.

Relay Settings
Setup the behavior of the relays.

RLS rly_n,mom
,time,vid_msk,aud_msk,$  

New settings
RLS rly_n,?  

 
 

 
 

 
 

 
Query ‘rly_n’ settings

RLS ?  
 

 
 

 
 

 
 

 
Query both relay settings

Response String:

=RL rly_n,mom
,time,vid_mask,aud_mask

W
here:

 
rly_n  

= Relay number (1 or 2).
 

mom 
= Momentary mode (0=Static, 1=Momentary).

 
time  

= Relay delay time in 15.626 millisecond increments.
 

vid_msk = A bitmapped value of video channels affecting relay.
 

aud_msk = A bitmapped value of audio channels affecting relay.
 

$ 
 

= If present, settings are backed up in EEPROM.

‘vid_msk’ and ‘aud_msk’ are a bitmapped parameters, mapped as follows:
Decimal Value

+128
+64

+32
+16

+8
+4

+2
+1

Bit Position
7

6
5

4
3

2
1

0
Name

0
0

0
IN5

IN4
IN3

IN2
IN1

Factory Settings:
0

0
0

0
0

0
0

0

IN1-IN5 
- 0 input does not affect relay. 1=Input triggers relay when input is selected.

0 
 

- Reserved, always set to 0.

This command allows setting up all relay modes of operation. The four relay modes specifi ed in 
the user manual are based on an interaction of the parameters supplied. 
The four modes are:

Mode 1 
= Toggle Mode.

Mode 2 
= Momentary Mode.

Mode 3 
= Channel Select.

Mode 4 
= Channel Select Momentary Mode.
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.I.S.S.™

 (C
ontinued)

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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Response String:

=XE settings

W
here ‘settings’ is a bitmapped parameter:

Decimal Value
+4096

+2048
+1024

+512
+256

+128
+64

+32
+16

+8
+4

+2
+1

Bit Position
12

11
10

9
8

7
6

5
4

3
2

1
0

Name
RS2

RS1
RL2

RL1
EQU

SW
D

CTL
LMI

IRC
IRR

BTN
SEL

PW
R

Factory Settings:
0

0
0

0
0

0
0

0
0

0
0

1
1

PW
R - 1=Power State has changed.

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

- 1=Lighting Mode or Intensity Level Settings have changed.
CTL 

- 1=Control Settings have changed.
SW

D - 1=Switching delays have changed.
EQU - 1=Equalization or Bandwidth settings have changed.
RL1 

- 1=Auxiliary 1’s relay has changed states.
RL2 

- 1=Auxiliary 2’s relay has changed states.
RS1 - 1=Auxiliary 1 relay’s parameters have changed.
RS2 - 1=Auxiliary 2 relay’s parameters have changed.

The ‘$’ parameter is a “Backup Control Settings” fl ag. If it exists, then the current settings will 
be backed up in EEPROM, and will remain unchanged through a power failure. Backing up the 
“Extended Control Settings” will also backup the “Control Settings”. 

 
Input Equalization & Bandwidth
This command allows setting the equalization, bandwidth and control settings of the currently 
selected input.

EQU equ,bw,ctl,$

W
here:

 
equ = Indicates the cable length equalization setting (0=Shortest, 15=Longest).

 
bw 

= Bandwidth setting. (0=4MHz, 1=3MHz, 2=6Mhz, 3=5MHz).
 

ctl 
= Bitmapped control settings (See following bitmap table).

 
$ 

= If present, settings are backed up in EEPROM.

Response string:

=EQU equ,bw,ctl

H
D

M
I5 C

om
m

and R
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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 consistency allows 
a driver to use a single routine to issue a command and check for an Acknowledgement 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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XS $ 
 

 
 

Back up current settings into EEPROM.
XS ? 

 
 

 
Query for current settings.

XS  
 

 
 

Query for current settings.

Response String:

=XS settings

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
12V

CRC
CSE

IRJ
IRS

IRE
FP

AS
Factory Settings:

0
0

0
1

1
1

1
0

AS 
- 0=Master / Slave mode. 

1=Asynchronous Mode.
KB 

- 0=Disable Front Panel. 
1=Front Panel Enabled

IRE 
- 0=Disable IR Control.  

1=Enable IR Control.
IRS 

- 0=Turn off IR Sensor.  
1=Turn on IR Sensor.

IRJ 
- 0=Turn off IR Jack. 

 
1=Turn on IR Jack.

CSE - 0=Disable CS and CRC-8 
1=Append either Checksums or CRC-8 to responses.

CRC - 0=Append Checksums, 
1=Append CRC-8’s, to responses.

12V 
- 0=+12V disabled 

 
1=Use IR Jack as +12V On / Off Control

The ‘$’ parameter is a “Backup Control Settings” fl ag. If it exists, then the current settings will 
be backed up in EEPROM, and will remain unchanged through a power failure. Backing up the 
“Control Settings” will also backup the “Extended Control Settings”. 
The IR control (IRE) and the IR jack (IRS), work differently when disabled. Disabling IR control, 
by setting the ‘IRE’ bit to zero, keeps the HDMI5 from responding to any IR codes, however the 
front panel sensor remains operational and any codes received can still be queried for by using 
the “IR ?” command. Disabling the IR sensor (IRS) and enabling IR control (IRE), allows the 
HDMI5 to respond to IR signals through the IR jack, any signal received by the IR sensor will be 
ignored. 
Disabling the IR jack, by setting the ‘IRJ’ bit to zero, completely disables the IR jack. IR com-
mands are no longer be received through the IR jack if the ‘IRJ’ bit has been set to zero.
The ‘IRJ’ fl ag and ‘12V’ are mutually exclusive. Any attempt to set them both will result in the 
‘12V’ being disabled.
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0
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0
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0
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0
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0
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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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ated by the keyboard, making this command a bit more useful. These extended codes allow for 
better control of the HDMI5.
Some extended button codes are:

Code 
Description

0 
 

W
hen Issued: Exits setup modes.

0 
 

W
hen returned by query: No buttons have been pressed since last the query.

100  
Always toggle power (like Power Toggle without the need of a release code).

101  
Discrete power on (always turns on power).

102  
Discrete power off (always turns off power).

103  
Sequence through inputs.

104  
Discrete breakaway disable (always turn off breakaway).

105  
Discrete audio breakaway.

106  
Discrete video breakaway.

107  
Turn on relay 1

108  
Turn off relay 1

109  
Turn on relay 2

110  
Turn off relay 2

The ‘0’ code has special meaning. W
hen returned in a Query Response string it means there are 

no keys waiting in the buffer. W
hen issue by the controller, it acts like an Exit key, used to exit 

setup modes, similar to pressing the Power Button, but it will be ignored if the HDMI5 is not in 
the setup mode. By issuing ‘0’ codes, the HDMI5 can be returned to a known state, regardless of 
any possible setup state it might be in.
The ‘0’ button code is also device independent. Its use, and value, does not change between 
Zektor devices like the other codes may (and most likely will).

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 HDMI5 since the last time 
it was polled.
This command allows the controller to quickly poll the HDMI5, 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 HDMI5.
Once the new state is read by issuing the proper query command, the associated fl ag will be 
reset. H
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 fo

r t
he

 H
DM

I5 
ar

e d
efi 

ne
d a

s f
oll

ow
s:

Bu
tto

n 
 

 
Pr

es
s C

od
e 

 
Re

lea
se

 C
od

e
Po

we
r T

og
gle

  
 

10
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Inp
ut 

1 S
ele

ct 
 

 
2 

 
 

 
20

Inp
ut 

2 S
ele

ct 
 

 
3 

 
 

 
21

Inp
ut 

3 S
ele

ct 
 

 
4 

 
 

 
22

Inp
ut 

4 S
ele

ct 
 

 
5 

 
 

 
23

Inp
ut 

5 S
ele

ct 
 

 
6 

 
 

 
24

‘S
el’

 B
utt

on
 

 
 

7 
 

 
 

25
‘A

1’ 
Re

lay
 To

gg
le 

 
8 

 
 

 
26

‘A
2’ 

Re
lay

 To
gg

le 
 

9 
 

 
 

27

Th
e “

Pr
es

s C
od

e”
 is

 th
e v

alu
e r

etu
rn

ed
 w

he
n a

 bu
tto

n p
re

ss
ed

, a
nd

 th
e “

Re
lea

se
 C

od
e”

 is
 th

e 
va

lue
 re

tur
ne

d w
he

n a
 bu

tto
n i

s r
ele

as
ed

.
Th

er
e a

re
 al

so
 a 

sm
all

 nu
mb

er
 of

 co
de

s t
ha

t a
re

 un
iqu

e t
o t

his
 co

mm
an

d t
ha

t c
an

no
t b

e g
en

er
-

H
D

M
I5

 C
om

m
an

d 
R

ef
. (

C
on

t’d
)
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 C

om
po

ne
nt

 V
id

eo
 S

w
it

ch

Th
e u

ns
oli

cit
ed

 Q
ue

ry 
Re

sp
on

se
s w

er
e h

an
dle

d i
nte

rn
all

y b
y t

he
 ne

w 
“G

et 
Re

sp
on

se
” r

ou
tin

e, 
an

d fi
 lte

re
d f

ro
m 

the
 co

mm
un

ica
tio

n fl
 ow

, a
nd

 on
ly 

the
 A

ck
no

wl
ed

ge
me

nt 
(o

r p
os

sib
le 

Er
ro

r) 
Re

sp
on

se
s w

er
e a

llo
we

d t
o p

as
s. 

W
he

n t
he

 “=
LI
 2
,1
3<
CR
><
LF
>

” r
es

po
ns

e i
s e

ve
ntu

all
y 

re
ce

ive
d, 

it w
ill 

be
 ha

nd
led

 lik
e a

ny
 ot

he
r u

ns
oli

cit
ed

 re
sp

on
se

.
Us

ing
 K

.I.S
.S

.™
 in

 th
e A

sy
nc

hr
on

ou
s m

od
e i

s n
ea

rly
 as

 ea
sy

 as
 us

ing
 it 

in 
the

 M
as

ter
 / S

lav
e 

mo
de

, a
llo

wi
ng

 fo
r t

he
 cr

ea
tio

n o
f s

im
ple

 to
 w

rite
, b

ut 
hig

hly
 ef

fi c
ien

t d
ev

ice
 dr

ive
rs.

K
.I

.S
.S

.™
 (C

on
ti

nu
ed

)
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Checksum
s and CRC-8 Checkcodes Defi ned

The use of a checksums or CRC-8 checkcodes can increase the reliability of communications 
between the controller and any Zektor device.
A checksum is calculated by using an unsigned byte as an accumulator, and adding together all 
the ASCII characters of a command string, up to and including the ‘;’ character, while ignoring 
any overfl ow, and appending it as a decimal parameter to the end of the command.
A CRC-8 checkcode is calculated in a very similar way, but a CRC-8 algorithm is used instead of 
a simply adding together the ASCII characters. The CRC-8 byte is initialized to ‘FF’ hex, and the 
resultant value is sent inverted (one's compliment). 
The CRC polynomial used is:  x^8 +x^6 +x^3 +x^2 +1. 
This polynomial was determined through exhaustive tests (all 8 bit polynomials tested), to be the 
best CRC-8 polynomial for arbitrarily length bit streams.
See paper entitled: “Cyclic Redundancy Code (CRC) Polynomial Selection For Embedded 
Networks” by Philip Koopman & Tridib Chakravarty. <http://www.ece.cmu.edu/~koopman/roses/
dsn04/koopman04_crc_poly_embedded.pdf>
Another good source of CRC information is the CRC entry on W

ikipedia, the free encyclopedia: 
<http://en.wikipedia.org/wiki/Cyclic_redundancy_check>

Differences between a Checksum
 and a CRC-8 Checkcode

A CRC is capable of fi nding many more and different types of errors than a checksum can. 
A good description of its capability is described in the above referenced articles, but a simple 
example show some of the differences well.
Here’s an example of the intended command string:

LI 2,3

Here’s some examples of the original and some badly formed strings, of the above example, and 
their associated checksums:

LI 2,3;129
LI 3,2;129
IL 2,3;129
KJ 2,3;129

Notice that every checksum is the same. Checksums cannot detected data being out of order.
Checksums cannot detect errors where two bits, in the same position in two different bytes, are 
fl ipped. Checksums are not a very robust way to check for communication errors. 

C
hecksum

s and C
R

C
-8’s
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The value ‘ircmd’ refers to the IR commands that the HDMI5 is able to learn, they are:
IRCm

d 
Description

1 
 

Power Toggle
2 

 
Select Input 1

3 
 

Select Input 2
4 

 
Select Input 3

5 
 

Select Input 4
6 

 
Select Input 5

7 
 

Audio / Video Breakaway Toggle
8 

 
Auxiliary Relay 1 Toggle

9 
 

Auxiliary Relay 2 Toggle

10 
 

Discrete Power On
11 

 
Discrete Power Off

12 
 

Discrete Breakaway Off
13 

 
Sequence through inputs

14 
 

Discrete Audio Breakaway Select
15 

 
Discrete Video Breakaway Select

16 
 

Discrete Auxiliary Relay 1 On
17 

 
Discrete Auxiliary Relay 1 Off

18 
 

Discrete Auxiliary Relay 2 On
19 

 
Discrete Auxiliary Relay 2 Off

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

IR codes are always saved in EEPROM.

Front Panel Button Em
ulation

This command allows access to the internal keyboard handling of the HDMI5, and is very hard-
ware dependent. Button values returned by the HDMI5 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 HDMI5. By disabling the 
front panel (setting the FP bit to ‘0’ in the “Control Settings” command), and by then process-
ing the front panel button presses of the HDMI5, a controller can redefi ne the operations of the 
HDMI5. 

H
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 C

om
po

ne
nt

 V
id

eo
 S

w
it

ch
 

ke
ep

 th
e s

ize
 of

 th
e I

R 
re

sp
on

se
 sm

all
, th

is 
co

mm
an

d s
en

ds
 th

e 7
2 b

it I
R 

co
de

 as
 an

 18
 di

git
 

he
xa

de
cim

al 
va

lue
.

IR
 ?
 
 

 
 

Qu
er

y f
or

 th
e I

R 
co

de
 of

 th
e l

as
t IR

 co
mm

an
d r

ec
eiv

ed
.

IR
  

 
 

 
Qu

er
y f

or
 th

e I
R 

co
de

 of
 th

e l
as

t IR
 co

mm
an

d r
ec

eiv
ed

.

Re
sp

on
se

 S
trin

g:

=I
R 

irc
od

e

W
he

re
:

 
irc

od
e =

 18
 he

x d
igi

ts 
(0

-9
, A

-F
), 

re
pr

es
en

tin
g t

he
 m

os
t r

ec
en

t IR
 co

de
 re

ce
ive

d.

Th
is 

co
mm

an
d r

etu
rn

s a
 si

ng
le 

dig
it ‘

0’ 
if t

he
re

 ar
e n

o I
R 

co
de

s w
ait

ing
 to

 be
 re

ad
.

Se
t L

ea
rn

ab
le 

IR
 C

om
m

an
d 

Co
de

s
Th

is 
co

mm
an

d i
s u

se
d t

o s
et,

 or
 re

trie
ve

, th
e c

ur
re

nt 
IR

 co
de

s a
ss

oc
iat

ed
 w

ith
 th

e l
ea

rn
ab

le 
IR

 
co

mm
an

ds
. T

his
 is

 us
efu

l fo
r “

clo
nin

g”
 th

e I
R 

co
de

s l
ea

rn
ed

 in
 on

e H
DM

I5 
int

o a
no

the
r H

DM
I5.

IR
C 

irc
md
,

irc
od

e 
Se

t th
e ‘

irc
md

’ to
 us

e t
he

 IR
 co

de
 ‘ir

co
de

’.
IR
C 

irc
md
,?
 

 
Qu

er
y f

or
 th

e ‘
irc

od
e’ 

for
 IR

 co
mm

an
d ‘

irc
md

’.
IR
C 
? 
 

 
 

Qu
er

y f
or

 al
l ‘i

rcm
d’ 

se
ttin

gs
.

Re
sp

on
se

 S
trin

g:

=I
RC
 

irc
md
,

irc
od

e

W
he

re
:

 
irc

md
 =

 IR
 co

mm
an

d n
um

be
r b

ein
g s

et 
/ r

etr
iev

ed
 (S

ee
 Ta

ble
).

 
irc

od
e =

 72
 bi

t IR
 co

de
 (S

ee
: “

IR
” c

om
ma

nd
).

H
D

M
I5

 C
om

m
an

d 
R

ef
. (

C
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t’d
)
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H

D
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I5
 C

om
po

ne
nt

 V
id

eo
 S

w
it

ch

Fo
r c

om
pa

ris
on

, h
er

e a
re

 th
e s

am
e e

xa
mp

les
 an

d t
he

ir a
ss

oc
iat

ed
 C

RC
-8

 ch
ec

kc
od

es
:

LI
 2
,3
:1
6

LI
 3
,2
:1
14

IL
 2
,3
:2
2

KJ
 2
,3
:1
45

Th
e C

RC
-8

 ch
ec

kc
od

e e
as

ily
 ca

tch
es

 th
es

e e
rro

rs.

So
ur

ce
 C

od
e E

xa
m

pl
e o

f C
alc

ul
at

in
g 

a C
he

ck
su

m
Th

e f
oll

ow
ing

 is
 a 

sim
ple

 “C
” p

ro
gr

am
 th

at 
ca

lcu
lat

es
 th

e c
he

ck
su

m 
of 

the
 st

rin
g “

Te
stS

trin
g”

 an
d 

the
n p

rin
ts 

the
 in

itia
l s

trin
g w

ith
 th

e c
alc

ula
ted

 ch
ec

ks
um

 ap
pe

nd
ed

 to
 it.

#i
nc
lu
de
 "
st
di
o.
h"

in
t 
ma
in
( 
vo
id
)

{  
ch
ar
 

 
 

Te
st
St
ri
ng
[]
 =
 "
LI
 2
,3
";

 
un
si
gn
ed
 
ch
ar

 
ck
su
m;

 
in
t 
 

 
 

in
de
x;

 
ch
ar
 

 
 

to
ke
n 
= 
';
';

 
ck
su
m 
= 
0;
 
//
 i
ni
ti
al
iz
e 
ch
ec
ks
um

 
//
 C
he
ck
su
m 
a
ll
 o
f 
'T
es
tS
tr
in
g[
]'

  
in
de
x 
= 
0;

 
wh
il
e 
(T
es
tS
t
ri
ng
[i
nd
ex
] 
!=
 '
\0
')

 
 

ck
su
m 

+=
 T

es
tS
tr
in
g[
in
de
x+
+]
;

 
//
 A
dd
 t
he
 c
h
ec
ks
um
 t
ok
en
 c
ha
ra
ct
er
 '
;'
 t
o 
ch
ec
ks
um

 
ck
su
m 
+=
 t
ok
e
n;

 
//
 P
ri
nt
 t
he
 
re
su
lt
s

 
pr
in
tf
( 
"%
s%
c
%u
",
 T
es
tS
tr
in
g,
 t
ok
en
, 
(u
ns
ig
ne
d 
ch
ar
)c
ks
um
);

 
re
tu
rn
 
(0
);

}C
he

ck
su

m
s 

an
d 

C
R

C
-8

’s 
(C

on
t’d

)



12
H

D
M

I5 C
om

ponent V
ideo Sw

itch 

Source Code Exam
ple of Calculating a CRC-8 Checkcode

The following is a simple “C” program that calculates the CRC-8 of the string “TestString” and 
then prints the initial string with the calculated CRC-8 checkcode appended to it.

#in
clude

 "s
tdio.

h"

// 
Routi

ne 
for u

pda
ting 

the
 CRC-

8 c
heckc

ode
 u
si
ng
 a polynomial

// 
of: x

^8 
+x^6 

+x^
3 +x^

2 +
 1.

//// 
To cr

eat
e the

 CR
C8_PO

LY 
mask,

 we
 star

t b
y 
ig
no
ring the highest

// 
bit (

x^8
) sin

ce 
it is

 as
sumed

 to
 alwa

ys 
be
 1
 a
nd lies outside

// 
our b

yte
 boun

dar
y, an

d d
oesn'

t a
ffect

 ou
r 
re
su
lts.

//// 
The r

est
 of t

he 
bits 

of 
the p

oly
nomia

l a
re
 r
ev
ersed from the

// 
polyn

omi
al's 

ord
er. T

his
 allo

ws 
us to

 re
ad
 i
n 
each bit starting

// 
with 

bit
 0 of

 ea
ch by

te,
 inst

ead
 of b

it 
7.
 T
hi
s is done because

// 
the U

ART
 send

s i
ts LS

B 
fi rst

 an
d by 

doi
ng the same we are able to

// p
reser

ve 
the C

RC'
s bur

st 
error

 de
tecti

on 
ch
ar
acteristics.

//// S
o:

//  
  x^8

 +x
^6 +x

^3 
+x^2 

+ 1
 = 10

100
1101 

= 1
4D
 h
ex

//  
  Ign

ore
 X^8:

   
     

   
    0

100
1101 

=  
4D
 h
ex

//  
  Rev

ers
e bit

 or
der: 

   
    1

011
0010 

=  
B2
 h
ex

#de
fi ne 

C
RC8_

POLY
 

0xB
2 

 
 

// 
pol

ynomi
al
 mask

#de
fi ne 

CR
C8_

INIT 
0xFF

 
 

 
//

 init
ial

 value

v
oid c

rcB
yte( 

uns
igned

 ch
ar *c

rc8
, cha

r c
c)

{ 
u
nsig

ned 
char

 
l
crc

8; 
 

 
//

 loca
l c

op
y 
of
 CRC-8 value

 
i
nt  

 
 

bit
count

;
  

l
crc8

 = *c
rc8;  

 
 

 
// get

 loc
al
 co

py of CRC-8

 
/
/ up

date
 CRC

-8 wi
th 

8 new
 bi

ts

 
l
crc8

 ^= 
cc; 

 
 

 
 

// te
st 

each bit against CRC-8

 
f
or (

bitc
ount

 = 0;
 bi

tcoun
t <

 8; b
itc

ount+
+)

 
{

 
 

/
/ if

 res
ultan

t b
it wa

s a
 1, s

hif
t and

 x
or
 in mask

 
 

/
/ el

se, 
just 

shi
ft

 
 

i
f (l

crc8
 & 0x

01)
 

 
 

l
crc8

 = ((
lcr

c8 >>
 1)

 & 0x
7F)

 ^ CR
C8
_P
OLY;

 
 

 
 

 
 

 
e
lse

 
 

 
l
crc8

 = (l
crc

8 >> 
1) 

& 0x7
F;

 
}

 
*
crc8

 = lc
rc8;  

 
 

 
//

 retu
rn ne

w 
CRC8

} C
hecksum

s and C
R

C
-8’s (C

ont’d)

17
H

D
M

I5 C
om

ponent V
ideo Sw

itch

W
here ‘mode’ settings are:

 
0 = Turn off front panel lights.

 
1 = Front panel lights are always at DIM level.

 
2 = Front panel lights are always at BRIGHT level.

 
3 = Front panel lights AUTODIM after 4 seconds.

The DIM and BRIGHT intensities range from 0=Off, to 106=Maximum brightness. You cannot set 
the DIM level to be higher than or equal to the BRIGHT setting. Any attempt to do so will return 
an ‘out of range’ error.

Save Power On Default Settings
Saves the current HDMI5 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 given, 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 value.  
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 HDMI5.
The uses for this command are two fold:
1) The value returned from this command are the same values used to teach the HDMI5 new IR 
codes over the serial port. (See the “Set Learnable IR Com

m
and Codes” command).

2) This command gives the controller full access to the HDMI5’s IR sensor and Zektor’s IIR™
 

algorithm. This is a very reliable way of adding IR control to any project. The IR codes generated 
by Zektor’s IIR™

 algorithm are immune to timing differences between universal remote control 
manufacturers and to the timing errors associated with condition of the remote control’s battery.
Note 1: The Zektor’s IIR™

 algorithm works with any remote control code that is time modulated. 
This is pretty much every type of IR code except the Phillips RC-5, and RC-6 codes.
Note 2: Because very few controllers could handle a 72 bit decimal value, and in an effort to 
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 C

om
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id

eo
 S

w
it

ch
 

Re
sp

on
se

 S
trin

g:

=P
 

n

W
he

re
:

 
n =

 C
ur

re
nt 

po
we

r s
tat

us
.

Ou
tp

ut
 M

ap
pi

ng
Ma

ps
 th

e H
DM

I5’
s o

utp
ut 

to 
a s

ele
cte

d i
np

ut.
O 

in 
 

 
 

Se
t o

utp
ut 

to 
inp

ut 
‘in

’.
O 
+

 
 

 
 

Se
qu

en
ce

 th
ro

ug
h i

np
uts

.
O 
? 

 
 

 
Qu

er
y f

or
 cu

rre
nt 

se
ttin

g.
O 

 
 

 
 

Qu
er

y f
or

 cu
rre

nt 
se

ttin
g.

Re
sp

on
se

 S
trin

g:

=O
 

in

W
he

re
:

 
in 

= 
Cu

rre
nt 

inp
ut 

be
ing

 m
ap

pe
d t

o t
he

 H
DM

I5’
s o

utp
ut.

Fr
on

t P
an

el 
Li

gh
t I

nt
en

sit
ies

Se
t th

e d
im

 an
d b

rig
ht 

lev
els

 of
 th

e f
ro

nt 
pa

ne
l L

ED
s. 

So
me

 ex
am

ple
s:

LI
 

mo
de
,

dim
,

br
igh

t 
 

Se
t th

e M
OD

E,
 D

IM
 an

d B
RI

GH
T 

lev
els

.
LI
 

mo
de
,

dim
,

br
igh

t,$
 

Se
t th

e M
OD

E,
 D

IM
 an

d B
RI

GH
T 

lev
els

, b
ac

ku
p s

ett
ing

s. 
LI
 ,

dim
 

 
 

 
Se

t o
nly

 th
e D

IM
 le

ve
l.

LI
 ,
,

br
igh

t  
 

 
Se

t o
nly

 th
e B

RI
GH

T 
lev

el.
LI
 ?

 
 

 
 

 
Qu

er
y f

or
 cu

rre
nt 

se
ttin

gs
.

LI
  

 
 

 
 

Qu
er

y f
or

 cu
rre

nt 
se

ttin
gs

.

Re
sp

on
se

 S
trin

g:

=L
I 

mo
de
,

dim
,

br
igh

t

W
he

re
:

 
mo

de
 

= 
Cu

rre
nt 

MO
DE

 se
ttin

g.
 

dim
   

= 
Cu

rre
nt 

DI
M 

lev
el 

se
ttin

g.
 

br
igh

t 
= 

Cu
rre

nt 
BR

IG
HT

 le
ve

l s
ett

ing
s.
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( 
vo
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)

{  
ch
ar
 

 
 

Te
st
St
ri
ng
[]
 =
 "
LI
 2
,3
";

 
un
si
gn
ed
 
ch
ar

 
cr
c8
;

 
in
t 
 

 
 

in
de
x;

 
ch
ar
 

 
 

to
ke
n 
= 
':
';

 
cr
c8
 
= 

CR
C8
_I
NI
T;
 
 

 
 

//
 i
ni
ti
al
iz
e 
ch
ec
kc
od
e

 
//
 C
RC
8 
al
l 
o
f 
Te
st
St
ri
ng
[]

 
in
de
x 
= 
0;

 
wh
il
e 
(T
es
tS
t
ri
ng
[i
nd
ex
] 
!=
 0
)

 
 

cr
cB
yt
e(
 
&
cr
c8
, 
Te
st
St
ri
ng
[i
nd
ex
++
])
;

 
 

 
//
 A
dd
 t
he
 C
R
C-
8 
to
ke
n 
ch
ar
ac
te
r 
':
' 
to
 C
RC
-8

 
cr
cB
yt
e(
 &
cr
c
8,
 t
ok
en
);

 
//
 F
in
is
h 
wi
t
h 
CR
C8
 b
y 
do
in
g 
a 
on
e'
s 
co
mp
li
me
nt

 
cr
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 =
 ~
cr
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;

 
//
 P
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nt
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s
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( 
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s%
c
%u
",
 T
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tS
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in
g,
 t
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en
, 
(u
ns
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ne
d 
ch
ar
)c
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8)
;

 
re
tu
rn
 
(0
);
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s 
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d 
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R

C
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’s 
(C

on
t’d

)
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The HDMI5 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 HDMI5.

Error Response Codes
The following are the Error Response codes that can be returned by the HDMI5.

!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 HDMI5 command. Commands are case 
sensitive and in the HDMI5, 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 HDMI5 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.
Error 7: An internal buffer has overfl owed, for instance more than 16 button codes were sent as 
part of the “Front Panel Button Emulation” command.

The HDMI5 Com
m

and Set
Each command will be listed in all the different ways it can be issued. Usually each command 
has two different ways of being issued. The fi rst is used to set its value, the second as a query 
command.
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If the command has an associated response string, it will also be listed.
As described in the section on the K.I.S.S.™

 protocol, whitespaces and commas are optional 
in many cases. The format used here includes a single space after the command and com-
mas, with no spaces, between parameters. The format given here does not show the optional 
checksum or CRC-8 checkcodes that may be appended to all commands, nor does it show the 
required <CR> that terminates all commands.
The response strings are the strings returned from HDMI5, which use the same format as 
described above. The format does not show the optional checksum or CRC-8 checkcodes that 
may be appended to all response strings if enabled, nor does it show the <CR><LF> that 
terminates all Response Strings.

Version Query
Query for the current fi rmware version and PCB type of the HDMI5.

V ? 
 

 
 

Request version string.
V 

 
 

 
 

Request version string.

Response String:

=V HDMI5 fi rmware_ver (pcb_rev)

W
here:

 
fi rmware_ver  = Version number of the HDMI5’s fi rmware.

 
pcb_rev  

= PCB Revision.

Power Control
Turn on / off, or toggle the power state of the HDMI5.

P 0 
 

 
 

Turn off power.
P 1 

 
 

 
Turn on power.

P + 
 

 
 

Toggle power.
P ? 

 
 

 
Query for current setting.

P 
 

 
 

 
Query for current setting.
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