EX Bus communication protocol l J ET[ %ﬁd ]

EX Bus communication protocol

EX Bus is a standard of serial data tmnsmission, designed primarily for transmission of operational information
between a receiver and other devices connected to it. EX Bus mplaces standard of channel values tmnsmission in the
torm of PPM, and also provides security features, taster mesponse, and bidirectional communication {tmnsmission of
EX telemetry). EX Bus also enables transmission of information for rmaote configumtion of connected devices via the
DC/DS transmitters. This function is available only for the products of JET] model and its description is not a part of
this document.

Topology
The bus has a topology called “paint to point™. The receiver is marked as a “Master” in the network, because it always
initiates the communication. A device connected to the receiver is marked as a “Slave™. In case of request for
comnecting several devices to a receiver, it is mandatory to use EX Bus Expander that pmcesses all inputs and
transforms them into one single output.

Master Slave
Duplex Device
Recejver + I (Central Box)
Slave
Master Slave / Master Central Box
Duplex — Expander
Receiver Ex Bus
o
Sensor

Physical layer

The communication is realized by serial asynchmonos interface { USART) in a half-duplex mode.

Communication spead: 125 kBaud { LowS peed) or 250 kBand { HighSpeced)

Mumber of data bits: B

MNumber of stop bits: 1

Parity : none

Communication lines RX and TX are physically conpected through a resistor {we recommend the value of 2.4 kilo
ohms).

TX O
2 .4kQ)

RX |

MCU

Logical levels:
Mauximum level of logical zero “07: 1,5V
Minimum level of logical one *1™: 30V
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Accessing to the shared data bus

The only element of the network that initiates all communications is a “Master”. The “Slave™ always just responds to
the questions of the “Master™. In the specification of the EX Bus, there exist two types of packets that are genemted by
the “Master™

A packet with the header, whose second byte is Ox01. It subsequently gives turther scope for Slave to espond
{releases the line for at least 4ms)

A packet with the header, whose second byte is (x03. It subsequently does not give any scope for Slave to

respond.

Case1 §
Packet with Releasing
0x3E 01 the bus
header 0 answer
- - ’
4ms ' t
Case 2 T
Packet with | | Packet with| Releasing
Ox3E 03 Ox30 01 the bus
header header to answer
- — }t
dms

The figure above is a schematic diagmm of bath cases of the packet generated by the Master.

In the first case the Master generates o packet with the header, whose second byte is Oxl1, which is always followed
by releasing of a bus reserved for the “Slave™.

In the second case the Master first generates the packet with the header, whose second byte is (0x03, which is not
followed by releasing of a bus and then the Master generates the packet, whose second byte is Ox(1.

The bus is released in the following way: The TX line is reconfigured as an input with the use of an internal pull-up
resistar. Atter the timeout has passed, the TX line returns into output state.

The Master transfers information about channel values in data packets and also requests the telemetry and expects the
response from the Slave.

Recognizing the communication speed

The Master can communicate at either LS {125kb) or HS (250kb) speed. The Slave by veritying the cormectness of the
packet (CRC) and should answer at this speed. The Slave should recognize the line speed, i.e. receives the data and,
according to the snocess mte of the reception, keeps or switches the spead. The Master does not switch the spead
dynamically during the operation.

The format of packets generated by the Master

Master sends to the Slave packets containing the information about channel valves, requests for EX telemetry, and
requests for the JETIBOX memu. In the communication, there might appear also other packet types, bt they are not
described in this document. These undocumented proprietary packets will follow the general format of the data, see
heloar.

In case the Master does not receive the channel values from the receiver, it does not send any packet to the Slave. E.g.
in case of 4 signal loss between a transmitter and a receiver, the Master {receiver) does not send any packets with the
channel values to the Slave. Each packet contains an identi tier. The Slave must insert the identitier value to the packet
when sending the requested data back to the Master.
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Cxeneral format of packets generated by the Master
Byte Ho. Length [Byte] Data Mote

HEAD | | Headar; (0x3E aor 0x3D

1 | 1 |

2 | i | HEAD || Beader; 0x01 or 0x03

3 | i | LEN | Packet length including the header and CBC
& | 1 |

Packat IO || Packet ID

5 | 1 [l para D1 ||| The data identifisr 1
A | 1 ||| suB_LEM1 Length af data block 1
7 (|| suB LEM1 BLK1 Black data 1
[ 74+spe 1Emi [ 1 ||| paTAa_Ip2 | The data identifier 2
8+50B LEN1 | 1 (|| soE TEN? Length of data block 2
S+5UB_LEN1 [|| suB_1EMZ | BLEZ Il Block data 2

2 CRECLE CRC 14 CCITT; data segquence LSE, MSE

A packet containing the channel data

Evts Ho. Length [BEyt=] Data Hote

i 1 I 1 Il 0 3E i Header |
2 | 1 [[|0:20L or Ox03 Header |

3 1 [ LEM | Packet length ineluding the header and CRC

i a % 1 % Packet ID i Packet ID %
B ] |__ 1 |__ 031 '__ Th= data identifisr - channels valus=s |_
A | 1 | SUB_LEM Length of data block |

T || e [ Data aveay | Shanmel taltes, date tipe for 1 e i
7+5UB_LEN | 2 | CRCLE CRC 14 CCITT; data segquence LSB, MSE |

The packet with the telemetry request

Byte Hao. Length [Byte] Data Hate
1 1 | 0x3D | Heads=r |
2 1 Ox01 Haadar
3 1 LEN Packat length including the header and CRC
4 1 [|| Packet ID | Packet ID |
5 1 | Ox3A ||lThe data identifisr - r= st for telem=tr
g i ] | Langth of data black
7 2 CRC14 | CRC 14 CCITT; data saquance LSD, MSE
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The packet with the request Tor the JETIBOX menn

Byte Ho. Langth [Byte] Data Hate
i 1 I 1 Il fx 3D Header |
2 | 1 | 0x01 Beader |
i 3 [ 1 Il LEN | Packet length including the header and CRC||
4 | 1 [|| Packet ID Packet ID
The data identifier - request for JETIBOX
5 | 1 | 0x3B
MRl
L f L 1 L__ OO0l L=ngth of data black I
Bit L — 0 if I=ft butten is pressed, ath-
aerwiss 1,
it D - 0 if Down butten is pressed, ath-
= 1 In BOTTCH erwiss 1,
OpLCO=OO00 kit 0 - 0 if Up butten is pressed, other-
wime 1,
bit & - 0 if the Right button is pressed,
atherwiss 1,
g 2 cmcis CRC 14 CCITT; data s=gquence LSB, MSE |
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The format of packets generated by the Slave

The Slave genemtes only responses to the Master’s mequests. The Master requires the EX telemetry data or the
JETIBOX mem. The descrption of EX telemetry can be found it in JETI Telem_protokol™ document that is to he
found on web pages wanw jetimodelcom.

Packet with the EX telemetry

Eyts Ha. Langth [Byte] Data Hats
i 0xz3E Headsr
2 1 001 Header
_ 3 I._ i I._ IEN I. Packat langth 1:r|r:lc1.1;::1ng the headsr and
4 1 | Packet ID | Packet ID
5 1 | D3 | The data identifier - EX telemstry |

: - Langth af data bBlack, 0 - in sass the EX
[ Im ]
. [ - [ SUE [ telem=try is not sent
- | SUB LEN ||| EX telemetry | EX telemetry starting with OxNF and =nd-
ing CBCE
7+5UE_LEN I 2 Il CRCLG [|| cmc 16 CCITT; data sequence LSE, MSE
Packet with the JETIBOX menn
Byte Ha. Langth [Byta] Data Hota
L 1 L__ 1 L__ 0x3B Header L
| 1 | 0x01 | Beader
; - Packet length inecluding the headsar and
i 3 L_ B L_ Len L' CEC
4 1 | Packet ID | Packet ID
] 1 0x3B The data identifisr - JETIBOX menu
& 1 SUE_LEH I=ngth of data block - Ox20
7 SUB LEM || EX telemstry | 32 characters for the JETIBOY mcreen |
T7+50B_LEN | 2 | CECLA | CEC 16 CCITT; data sequene= LSB, MSE |

Checksum

The checksum is a 16-hit, type CCITT. The checksum starts at the first byte of the message (3B tor Slave packet).
Sample code to caleulate the CRC16-CCITT in the C language:

uintle_t cro ceitt update| uintle t cre, uinté_t data )
i
uintlé t ret val;
data "= iuintE_t]irrr] & iuintE_t]liFF];
data "= data << 4;
ret val = ((((uintls_t)data << 8) | ((cre & OxFRO0) >> 8))
" (uintd_t) (data >> 4)
* ((uintle_t)data << 3));
return ret_val;
1
uintlé t get creléziuintd t *p, uwintls_t len)
i
uintlé t creld data<0;

wWhile (len--) { crelé data=creld update jcreléd _data, p[0]); p++s ]
return (creléd_data);
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Packet example - Master

0x3E 0x03 0x28 0x06 0x31 O0x20 0x82 O=xle

fxlF 0x82 Oxlr Ox4r OxEZ

0x3E 0x03 - Packet header that forbide answering
Ox28 - Messags langth (40)

Ixls — Packet ID

Oxdl — The data ideptifisr - channel yalues

20 - Length of data blocks (32) - 16 chann=els x 2B

OxlFE2 — Walus aof the lst channel (B064) SB000000 = 1,00825ms

IxE24F - CRCLG-CCITT

0x30 0x01 0x08 Ox06 Ox3a Ox00 0x98 0x81

0x30 0x0l - Packet headsr with a permission to answsr
Ox0F - Messags leangth (8)
5 — Packet ID
235 - Data identifier - raguest for telematry
Uzt - Eera length -» Baguest

81498 - CRCLAE-CCITT

030 0x0L 0x09 0x88 0x3p Ox01 Oxr0 0xa3 0x24

0x30 0x0l - Packset headsr with a permission to answsr
0x0% - Massage langth (9)

lxdd = Packsat ID

0x3E - Data identifier - regquest for JETIBOY menu
Uzl — Length of the data

0xrl - Information of the buttans

Ox2éa3 - CRCLE-CCITT
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Packet example - Shve
0x3B 0x01 0x20 0x08 Ox3a O0x18 OxSF OxS54 O0x00 Oxad OxS1 OxSS OxEE Oxll O

Oxal O=x00 0x00 O0xs2 0=18 0x00 0x09 Dhr:,_ D.H.D"S

0x3p 0x0l - Packst headsr
Ox20 - Message lapgth (32)
- Packat ID
lnin - Data idsntifisr - EX telemetry
Oxld - Length of data bBlocks (24)
I3 - EX telem=try
OxDhSl - CRCLA-CCITT

0x3E Ox01 O0x28 0x88 0O0x3p 0x20 0x43 0xaS OxaE 0Ox74 0Ox72 0Oxs Oxal OxZ0 Uxdd Oxel Ox7E

5

Oxal Oxdl Oxcl O0xER 0xDRE

0x3p 0x0l - Packat headsr

Ox28 - Message langth (40)

ldd - Packat ID

UxiE - Data idsntifisr - JETIBOX menu
0 - Length of data blocks (32)

- EX telem=try

lxDEER - CRCLIA-CCITT
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