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HESO Format (Hexa Simplified with Orders)

HESO is a simple transfer format which allows a master (usually a PC) to send orders
and transfer data to and from one or several microcontrollers, over a 3-wire RS232 line.

The protocol principle is simple and uses only standard Ascii characters that will be
transmitted by any terminal simulator and communication driver. A command consits of an
8-bit parameter and an order letter. The parameter is sent as zero, one or two “HES”
caracters (see below). The order is an upper case letter. The slave reply with an 8-bit
parameter in the same format, followed by the corresponding lower case letter.

The 8-bit parameters are transmitted as 2 nibbles, converted in Ascii by adding the
Ascii code of digit zero. The O to 9 nibbles are transferred as usual, but hexa nibbles
higher than 9 are not converted into lettres A .. F, but transmitted as the Ascii caracters
following the 9, that is : ; > = < ? (HES code) for hex A to F. This simplifies the
conversion at both sides and leaves the aplhabet free for orders. If more than two digits are
transmitted, only the last two are kept. This facilitates the correction of typing errors when
using a terminal, since the delete code is not available.

Of course, one can use as a subset of the HES codes the digits O to 9, and consider
HES numbers as BCD numbers. The value range is reduced to 00-99 instead of 00-?7?, that
is O to 256, but the legibility is considerably increased. The routine for converting the e.g.
0-255 values of an A/D converter into to good approximation 00-99 equivalents can be
found in www.didel.com/doc/DopiHeso.pdf.

Orders are coded as upper case letters, codes 16°40 (Ox40 or 040h if you prefer) to
16°5E (signs @ A B ... 1 "), 31 different orders that can be associated with an optional
preceeding 8-bit parameter. Hence the name HESO for the protocol: HExa Simplified with
Orders.

The slave replies, when the order is executed, by an optional parameter with the same
format, followed by the corresponding lower case letter (codes 16°60 to 16°7E). Code
16°7F is not used since it correspond to the Delete character, and is handled in different
ways by terminals.

The Ascii dump of an HESO transaction is easy to decode, and facilitates the
debugging.
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As an oversimplified example, the slave may be a motor moving an arm, controlled by
a microcontroller accepting the following orders:

A - Motor moves to an initial position
nnB - Starts motor at speed nn
C - Give the position of the arm actuated by the motor

A typical exchange, for asking the system to go in a wanted position, is given below.
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Master order |Slave reply |Slave action
A Move arm in initial position
a (reply when it is done)
5;B Start the motor with speed 16°5B=2"010101011
b (reply immediately)
C Read and send position of the arm (=16"1F=2"00011111)
17?c (reply immediately)

- The master can continue to send C orders until the position is reached.
Multitasking

Orders may take some time to be executed, and the microcontroller does not handle a
queue of incoming command. The slave can be programmed to accept different orders and
acknowledge them when they are finished. The constraint is to avoid sending a command to
the same order until it is finished. An overlapping order will be ignored (underline code _ is
reserved for possible future error signalling). It is indeed preferable, and required for
multislave operations, to define only immediate reply orders, and add “test ready” orders, to
be repeated until slave is ready.

Multiple slaves

Multiples slaves are possible: order 16°40 (letter @) selects the slave. The address
corresponds to the parameter in front of the @ (@ alone, that is 00@ is reserved for
possible broadcast to all slaves or for a general software reset). A slave, which has
recognized its address accepts the orders until an @ address selects another unit. On the
master, a timeout must take care of non-existant units selected by mistake.

Hence, there are 255 possible slaves (electrical limitation to less than 10) which can
receive 31 orders, the set of orders being of course specific to the slave. Each transaction
transfers one data byte of information in both direction. Data bytes are optional, but an non
existant byte cannot be distinguished from a byte with value O.

Microcontroller routines

On the microcontroller, the routine to send and receive a byte are quite simple. The
PIC routines are given in Appendix and can be accessed at
www . didel.com/doc//DopiHeso.html.html.

Master routine

The procedures to send and receive an Heso order in C are trivial. 48 is the Ascii
code of “0” and 64 the code of “@”.
void SndHeso (char SavBin, char SavOrder)

{ void RecHeso (char SavBin, char SavOrder)
char code ; / /local variable {

code = (SavBin >> 4) + 48 ; // High nibble char code ;

Sendcar (code) ; SavBin = 0 ;

code = SavBin & OxQF + 48 ; //Low nibble Getcar (code) ;

Sendcar (code) ; while (code >= 48) ;

code = SavOrder + 64 ; {

Sendcar (code) ; SavBin SavBin << 4 ;

} SavBin

}
SavOrder= code/64

SavBin + code & OxQF ; // get 4 |

Slave routines

PIC serial send and receive routines are documented on the document
www . didel.com/doc/DopicSer.pdf and HESO routines on www.didel.com/doc/DopiHeso.pdf.
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Configurations a) R I o
The simplest configuration is when a "¢ o :a<X2]32+RxD
master controls a single slave. If the slave Microcontroller
is RS232  compatible, they are just Gnd_s
connected together. Usually, the slave will DB connector ’
be a quite simple microcontroler, and there RD "o
are three basic connection schemes. On b) o O 0
figure 2a, a Max 232 or equivalent circuit PC 13 s &‘ $1@k
handles the interface. Cheaper, but out of L«;Mﬁ Mierocontroller
date, is the schematic of figure 2c. The Ghd 5 -
cheapest solution uses the 3 components of J
figure 2d, and is compatible with most PC oD
(levels are O to 5V and not +5/-5 c) =" T4 (inverse)
minimum), but the software must handle the PClis s 22¢ QW



