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Modbus on Senseair S8

1. General

Modbus is a simple, open protocol for both PLC and sensors. Details on Modbus can be found
on www.modbus.org.

This specification is based on the specification of Modbus implementation on aSense, eSense
and Sensor Core and aims to support backwards compatibility with them. The differences
between the Modbus specification [1] and the default implementation in the sensor are listed in
this document.

182

Modbus(FERYFEWNWAHEL, PLCE LUV Y HADA—T2 703 TY , ModbusIZBE3 55
HFLLTOHYAETSETEI,

www.modbus.org.

ZMEiiBAEIaSense, eSenseB LU SenseairCore (T HED 21— )L) ADModbusEEDEHRIZEDINT
BY. ot o YOBRAEBREEZYR—rT 5L BMELTVET . Modbustt#R[11&EH DT T4 ILRESE
DEWVTHRAZEDCFHIEINTLET,

o SAKAKI CORPORATION
Senseair
Document Rev Page SCesas
rer TDE2067 4 1(36) 20200421

part of AsahiKASEI


http://www.modbus.org/
http://www.modbus.org/

Table of contents:

B I =T o V= - | PP 1
B2 = A4 o= o = 1 1117 o P 4
3. MOdbDUS regiSterS ON SEMSON. .uuuieii ettt et et e e e e e e e anee e eeanenens 6
4. Serial line frame and addresSiNg. ...ciiiiiiii i i e 14
o = YU =30 1 o ] e S P 14
6. Function codes descriptions (PUBLIC). ...ciiiiiiiiiiiii i s e s e s e s neannaeaas 176
/2 U= = o= Lol P 232
Appendix A: AppliCation EXaMIPIES ...vuiiiree ittt i i e 254
Appendix B: Compatibility with Senseair Core and aSENSE Modbus definitions. ........................ 32

General overview of protocol and implementation in the sensor

Master — slave:

Only master can initiate a transaction. The sensor is a slave and will never initiate communication.
The host system initiates transactions to read CO2 value from the corresponding register. The
host system shall also check status of the sensor periodically (e.g. every two (2) seconds) in

order to determine if it is running without faults detected.

Packet identification:

Any message (packet) starts with a silent interval of 3.5 characters. Another silent interval of 3.5
characters marks message end. Silence interval between characters in the message needs to be
kept less than 1.5 characters.

Both intervals are from the end of Stop-bit of previous byte to the beginning of the Start-bit of the
next byte.

Packet length:

According to the Modbus specification [1], the packet length shall be maximum 255 bytes
including address and CRC. We cannot support so large packets. Maximum length of packet
(serial line PDU including address byte and 2 bytes CRC) supported by the sensor is 39 bytes
(differs from CO2 Engine models with their 28 bytes). Packets of larger size are rejected
without any answer from sensor

Modbus data model:
There are four (4) primary data tables (addressable registers), which may overlay:

Discrete Input (read only bit).

Coil (read / write bit).

Input register (read only 16 bit word, interpretation is up to application).
Holding register (read / write 16 bit word).

Note: The sensor does not support bitwise access of registers.

Exception responses:
Slave will send answer to the master only in the case of valid message structure. Nevertheless,
it can send exception response because of detection of:

Invalid function code.

Invalid data address (requested register doesn’t exist in given device).
Invalid data.

Error in execution of requested function.
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2. Byte transmission.

RTU transmission mode is the only mode supported by the sensor.

2.1.Byte format:
The format for each byte in RTU mode differs between the sensor default configuration and the
description on page 12 of Modbus over serial line specification [2].

Modbus over serial line specification | Sensor default configuration
[2]
Coding system 8-bit binary 8-bit binary
Bits per byte: 1 start bit 1 start bit
Data bits 8 data bits, 8 data bits,
least significant bit first least significant bit first
1 bit for even parity | No parity bit NO parity bit
1 stop bit 2 stop bits 1 stop bit for receiving
2 stop bits at transmission

Table 1: Byte format differences

Implementation of 1 stop bit on receive and 2 stop bits at transmit provides compatibility with
masters using both 1 and 2 stop bits.

2.2.Baud rate (data signalling rate)

9600 bps and 19200 bps are required baud rates and required default baud rate according to
MODBUS over serial line specification [2], page 20, is 19200 bps.

Senseair S8 supports 9600 baud rate only.

2.3.Physical layer:

The sensor provides CMOS logical levels RxD and TxD lines for serial transmission. It's up to the
system integrator to use them for direct communication with master processor or for connection
to RS-232 or RS-485 drivers. In the latter case R/T control line may be added on request.

Communication lines are fed directly to the micro-controller of the sensor. Please refer to
technical description for electrical specifications of particular model.
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3. Modbus registers on sensor.

The Modbus registers are mapped in memory, both RAM and EEPROM of the sensor. Mapping is
interpreted by sensor firmware at command reception.

Presently, the following restrictive decisions are made:

1. Read only and read / write registers are not allowed to overlay.
2. Bit addressable items (i.e. Coils and Discrete inputs) will not be implemented.
3. Only write single register functional codes are implemented. Multiple write
functional codes are not planned for implementation.
4. The total number of registers should be limited. Present decision is to limit
number of input registers to 32 and number of holding registers to 32.
Note: the limited buffer space of the sensor puts a limit on how many registers that can be read
in one command, currently 6 registers.
5. Larger amount of data should be transferred as file. It is not implemented at the
current stage of development.
Maps of registers (All registers are 16 bit word) are summarized in Table 3 and Table 4.
Associated number is Modbus register number: Register address is calculated as (register
number -1
IR# # | Name
DI [DI |DI |DI (DI |DI [DI |DI |DI DI |DI |DI |[DI |DI |DI |DI
IR 0 | MeterStatus | 16 | 15 |14 |13 |12 |11 |10 |9 |8 |7 |6 |5 |4 |3 |2 |1
DI1 - Fatal error
DI2 - Offsetregulation error
DI3 - Algorithm Error
DI4 - Output Error
DI5 - Self diagnostics error
DI6 - OutOfRange
DI7 - Memory error
DI8 - Reserved'
DI9 - Reserved'
DI 10 - Reserved'
DI 11 - Reserved'
DI 12 - Reserved'
DI 13 - Reserved'
DI 14 - Reserved'
DI 15 - Reserved'
DI 16 - Reserved'
DI [DI |DI |DI [DI |DI (DI |DI |DI |[DI |DI |DI |[DI |DI |DI |DI
IR2 1 | AlarmStatus | 45 | 15 | 14 |13 |12 |11 [10 |9 |8 |7 |6 |5 |4 |3 |2 |1
DI 17 - Reserved'
DI 18 - Reserved'
DI 19 - Reserved'
DI20 - Reserved'
DI21 - Reserved'
DI22 - Reserved'
DI23 - Reserved'
DI24 - Reserved'
DI25 - Reserved'
DI26 - Reserved'
DI 27 - Reserved'
DI28 - Reserved'
DI29 - Reserved'
DI30 - Reserved'
DI31 - Reserved'
DI32 - Reserved'
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IR# # | Name

DI |DI |DI |DI [ DI (DI |DI |DI |DI |DI [DI (DI |DI |DI |DI |DlI

IR1 0 | MeterStatus | {5 | 15 |14 |13 |12 |11 |10 |9 |8 |7 |6 |5 |4 |3 |2 |1

DI1 - Fatalerror

DI2 - Offsetregulation error
DI3 - Algorithm Error

DI4 - Output Error

DI5 - Self diagnostics error
DI6 - OutOfRange

DI7 - Memory error

DI8 - Reserved'

DI9 - Reserved'

DI10 - Reserved
DI11 - Reserved
DI12 - Reserved
DI 13 - Reserved
DI 14 - Reserved
DI 15 - Reserved
DI 16 - Reserved

DI Dl |Dl |Dl|Dl |Dl |DI |DI [DI DI |DI |Dl DI |DI | DI DI
IR2 1 | AlarmStatus | 45 | 5 | 14 [13 |12 |11 |10 |9 [8 |7 |6 |5 |4 |3 |2 |1

DI 17 - Reserved
DI 18 - Reserved
DI19 - Reserved
DI20 - Reserved
DI21 - Reserved
DI22 - Reserved
DI23 - Reserved
DI24 - Reserved
DI25 - Reserved
DI26 - Reserved
DI 27 - Reserved
DI28 - Reserved
DI29 - Reserved'
DI30 - Reserved
DI31 - Reserved'
DI32 - Reserved'
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IR3 2 Output DI |DI (DI |DI (DI |DI |DI DI |DI [DI |DI |DI |[DI |DI |DI |DI
Status 6 |15 |14 |13 |12 [11 |10 |9 |8 |7 |6 |5 |4 [3 |2 |1
DI 33 - Alarm Output status (inverted due to Open Collector)
DI 34 - PWM Output status (1 means full output)
DI35 - Reserved'
DI36 - Reserved'
DI 37 - Reserved'
DI 38 - Reserved'
DI39 - Reserved'
DI 40 - Reserved'
Dl 41 - Reserved'
Dl 42 - Reserved'
DI 43 - Reserved'
Dl 44 - Reserved'
DI 45 - Reserved'
DI 46 - Reserved'
DI 47 - Reserved'
DI 48 - Reserved'
IR4 3 | Space CO2 Space CO2
IR5 4 Reserved for Space Temp, returns "illegal data address" exception
IR6 5 Reserved, returns "illegal data address" exception
IR7 6 Reserved, returns "illegal data address" exception
IR8 7 Reserved, returns "illegal data address" exception
IR9 8 Reserved, returns "illegal data address" exception
IR10 9 Reserved, returns "illegal data address" exception
IR11 10 Reserved, returns "illegal data address" exception
IR12 11 Reserved, returns "illegal data address" exception
IR13 12 Reserved, returns "illegal data address" exception
IR14 13 Reserved, returns "illegal data address" exception
IR15 14 Reserved, returns "illegal data address" exception
IR16 15 Reserved, returns "illegal data address" exception
IR17 16 Reserved, returns "illegal data address" exception
IR18 17 Reserved, returns "illegal data address" exception
IR19 18 Reserved, returns "illegal data address" exception
IR20 19 Reserved, returns "illegal data address" exception
IR21 20 Reserved, returns "illegal data address" exception
PWM %
IR22 | 21 Output? PWM Output
IR23 22 Reserved, returns "illegal data address" exception
IR24 23 Reserved, returns "illegal data address" exception
IR25 | 24 Reserved, returns "illegal data address" exception
ot SAKAKI CORPORATION
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IR3 2 Output DI [DI |DI |DI (DI |DI [DI |DI |DI (DI |DI |[DI |DI |DI |DI |DI
Status 16 [15 |14 [13 |12 |11 [10 |9 [8 |7 |6 |5 |4 [3 |2 |1
DI 33 - Alarm Output status (inverted due to Open Collector)
DI 34 - PWM Output status (1 means full output)
DI35 - Reserved'
DI36 - Reserved'
DI37 - Reserved'
DI38 - Reserved'
DI39 - Reserved'
DI 40 - Reserved'
DI 41 - Reserved'
DI 42 - Reserved'
DI 43 - Reserved'
Dl 44 - Reserved'
DI 45 - Reserved'
DI 46 - Reserved'
DI 47 - Reserved'
DI 48 - Reserved'
IR4 3 | Space CO2 Space CO2
IR5 4 Reserved for Space Temp, returns "illegal data address" exception
IR6 5 Reserved, returns "illegal data address" exception
IR7 6 Reserved, returns "illegal data address" exception
IR8 7 Reserved, returns "illegal data address" exception
IR9 8 Reserved, returns "illegal data address" exception
IR10 9 Reserved, returns "illegal data address" exception
IR11 10 Reserved, returns "illegal data address" exception
IR12 11 Reserved, returns "illegal data address" exception
IR13 12 Reserved, returns "illegal data address" exception
IR14 13 Reserved, returns "illegal data address" exception
IR15 14 Reserved, returns "illegal data address" exception
IR16 15 Reserved, returns "illegal data address" exception
IR17 16 Reserved, returns "illegal data address" exception
IR18 17 Reserved, returns "illegal data address" exception
IR19 18 Reserved, returns "illegal data address" exception
IR20 19 Reserved, returns "illegal data address" exception
IR21 20 Reserved, returns "illegal data address" exception
PWM 2
IR22 | 21 Output? PWM Output
IR23 | 22 Reserved, returns "illegal data address" exception
IR24 | 23 Reserved, returns "illegal data address" exception
IR25 | 24 Reserved, returns "illegal data address" exception
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IR26 | 25 Sensor Type ID High?

IR27 | 26 Sensor Type ID Low?

IR28 | 27 Memory Map version

IR29 | 28 FW version Main.Sub#

IR30 | 29 Sensor ID High®

IR31 30 Sensor ID Low?®

IR32 | 31 Reserved, returns "illegal data address" exception

Table 2 : Input Registers

1 — Reserved Dls return 0.

for voltage at 100% output.

2 — Ox3FFF represents 100% output. Refer to sensor model’s specification

3 — |R26 low byte + IR27 contains Sensor Type ID 3-bytes value.
4 — IR29 high byte is FW Main revision, low byte — FW Sub revision.
5 - IR30 + IR31 — 4-bytes Sensor’s Serial Number.

HR# # | Name
Acknowled DI (DI |DI [DI |DI |DI |DI |DI (DI [DI [DI |DI |DI |DI |DI |DI
HR1 0 | gement 16 |15 |14 [13 |12 |11 [10 |9 |8 |7 |6 |5 |4 |3 [2 |1
register
Cl1 - Reserved?®
Cl2 - Reserved?®
Cl3 - Reserved?®
Cl4 - Reserved®
Cl5 - Reserved®
Cl6 - CO2 background calibration has been performed
Cl7 - CO2 nitrogen calibration has been performed
ClI8 - Reserved®
Cl9 - Reserved?®
Cl10 - Reserved?®
Cl11 - Reserved?®
Cl12 - ReservedS®
Cl13 - Reserved?®
Cl14 - ReservedS®
Cl15 - Reserved®
Cl16 - Reserved®
Special
HR2 1 Command Command Parameter
Register’
OX7C 0x6 - CO2 background calibration
0x7 - CO2 zero calibration
HR3 2 Reserved, returns "illegal data address" exception
HR4 3 Reserved, returns "illegal data address" exception
HR5 4 Reserved, returns "illegal data address" exception
HR6 5 Reserved, returns "illegal data address" exception
HR7 6 Reserved, returns "illegal data address" exception
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IR26 | 25 Sensor Type ID High?

IR27 | 26 Sensor Type ID Low?

IR28 | 27 Memory Map version

IR29 | 28 FW version Main.Sub#

IR30 | 29 Sensor ID High®

IR31 30 Sensor ID Low?®

IR32 | 31 Reserved, returns "illegal data address" exception
®2: AALDRE

GE)1-FHINTULVBDislF0ERLET .
(GX)2-Ox3FFFIZHE 1100%ERLET, HA100% THEEIZDVTIX., LUV DEHESBLTTEL,
(X)3-IR26A—/N\A++HIR27E3-NAIMED LB RALTIDEEHET,
GE)4-IR29N\A A MMIFWD AL E DI O—/NAMIFWDHTYE D3y,

(GE)5-IR30+IR31[H4NA DL HLYTILES,

HR# # | Name
oo DI (DI |DI [DI |DI |DI |DI |DI DI [DI [DI |DI |DI |DI |DI |DI
HR1 0 | gement 16 |15 |14 [13 |12 |11 |10 |9 |8 |7 |6 |5 |4 |3 [2 |1
register
Cl1 - Reserved?®
Cl2 - Reserved®
Cl3 - Reserved®
Cl4 - Reserved?®
Cl5 - Reserved®
Cl6 - CO2 background calibration has been performed
Cl7 - CO2 nitrogen calibration has been performed
Cl8 - Reserved®
Cl9 - Reserved®
Cl10 - Reserved*®
Cl11 - Reserved?®
Cl12 - Reserved?®
Cl13 - Reserved?®
Cl14 - ReservedS®
Cl15 - ReservedS®
Cl16 - ReservedS®
Special
HR2 1 Command Command Parameter
Register’
OX7C 0x6 - CO2 background calibration
0x7 - CO2 zero calibration
HR3 2 Reserved, returns "illegal data address" exception
HR4 3 Reserved, returns "illegal data address" exception
HR5 4 Reserved, returns "illegal data address" exception
HR6 5 Reserved, returns "illegal data address" exception
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HR7 6 Reserved, returns "illegal data address" exception
HR8 7 Reserved, returns "illegal data address" exception
HR9 8 Reserved, returns "illegal data address" exception
HR10 9 Reserved, returns "illegal data address" exception
HR11 10 Reserved, returns "illegal data address" exception
HR12 11 Reserved, returns "illegal data address" exception
HR13 12 Reserved, returns "illegal data address" exception
HR14 13 Reserved, returns "illegal data address" exception
HR15 14 Reserved, returns "illegal data address" exception
HR16 15 Reserved, returns "illegal data address" exception
HR17 16 Reserved, returns "illegal data address" exception
HR18 17 Reserved, returns "illegal data address" exception
HR19 18 Reserved, returns "illegal data address" exception
HR20 19 Reserved, returns "illegal data address" exception
HR21 20 Reserved, returns "illegal data address" exception
HR22 21 Reserved, returns "illegal data address" exception
HR23 22 Reserved, returns "illegal data address" exception
HR24 23 Reserved, returns "illegal data address" exception
HR25 24 Reserved, returns "illegal data address" exception
HR26 25 Reserved, returns "illegal data address" exception
HR27 26 Reserved, returns "illegal data address" exception
HR28 27 Reserved, returns "illegal data address" exception
HR29 28 Reserved, returns "illegal data address" exception
HR30 29 Reserved, returns "illegal data address" exception
HR31 30 Reserved, returns "illegal data address" exception
HR32 31 | ABC Period | ABC Period in hours®

Table 3: Holding Registers

6 — Reserved Cls return 0.
7 — Special Command Register is write-only.
8 — Writing to ABC_Period zero value suspends ABC function. ABC  samples and
ABC time counting will not be reset. To resume ABC function
with prior ABC samples and ABC time write to ABC_Period non-zero value.
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HR7 6 Reserved, returns "illegal data address" exception
HR8 7 Reserved, returns "illegal data address" exception
HR9 8 Reserved, returns "illegal data address" exception
HR10 9 Reserved, returns "illegal data address" exception
HR11 10 Reserved, returns "illegal data address" exception
HR12 11 Reserved, returns "illegal data address" exception
HR13 12 Reserved, returns "illegal data address" exception
HR14 13 Reserved, returns "illegal data address" exception
HR15 14 Reserved, returns "illegal data address" exception
HR16 15 Reserved, returns "illegal data address" exception
HR17 16 Reserved, returns "illegal data address" exception
HR18 17 Reserved, returns "illegal data address" exception
HR19 18 Reserved, returns "illegal data address" exception
HR20 19 Reserved, returns "illegal data address" exception
HR21 20 Reserved, returns "illegal data address" exception
HR22 21 Reserved, returns "illegal data address" exception
HR23 22 Reserved, returns "illegal data address" exception
HR24 23 Reserved, returns "illegal data address" exception
HR25 24 Reserved, returns "illegal data address" exception
HR26 25 Reserved, returns "illegal data address" exception
HR27 26 Reserved, returns "illegal data address" exception
HR28 27 Reserved, returns "illegal data address" exception
HR29 28 Reserved, returns "illegal data address" exception
HR30 29 Reserved, returns "illegal data address" exception
HR31 30 Reserved, returns "illegal data address" exception
HR32 31 | ABC Period | ABC Period in hours®

£3: RELDR4E

GE)6-FHEINTLSCIsIFOFIRLET,

GE)7-BRAATURL SR AEEAHDHTY ,
(3¥)8-ABC__Period~MDOENEAHIZABCHEEE P ILSEE T, ABCOYUTILELIUABCOBER AT MY
ybEShFEL A ABCHEEZEDABCH U T )LEABCHHEITEIBESE 572621, ABC__Period~tERALINDIEE
ERAHRET,
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4. Serial line frame and addressing.

4 1.Serial line frame

Modbus over serial line specification [2] distinguishes Modbus Protocol PDU and Modbus serial
line PDU in the following way (RTU mode only is under consideration):

Modbus serial line PDU

Address field (1 byte) Function Code Data CRC (Hi and Low)
Modbus PDU

4.2. Addressing rules

Addressing rules are summarised in the table:

Modbus over serial line V1.0 SenseAir® S8 Sensor
Address
0 Broadcast address No broadcast commands currently implemented
From 1 to 247 Slave individual address Slave individual address
From 248 to Reserved Nothing"
253
254 Reserved “Any sensor”
255 Reserved Nothing"

Table 4: Summarized addressing rules

Notes:

6. “Nothing” means that sensor doesn’t recognise Modbus serial line PDUs with this address as
addressed to the sensor. Sensor does not respond.

7. “Any sensor” means that any sensor with any slave individual address will recognise serial line
PDUs with address 254 as addressed to them. They will respond. So that this address is for
production / test purposes only. It must not be used in the installed network.

This is a violation against the Modbus specification [1].

4.3.Broadcast address
Modbus specification [1] requires execution of all write commands in the broadcast address mode.

Current status for the sensor:
Only one broadcast command, reset sensor, is planned but not implemented yet.

5. Bus timing.
Parameter Min Type Max Units
Response time-out 180 msec

Table 5: Bus timing
“Response time-out” is defined to prevent master (host system) from staying in “Waiting for reply”
state indefinitely. Refer to page 9 of MODBUS over serial line specification [2].

For slave device “Response time-out” represents maximum time allowed to take by “processing
of required action”, “formatting normal reply” and “normal reply sent” alternatively by “formatting
error reply” and “error reply sent”, refer to the slave state diagram on page 10 of the document

mentioned above.
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)7 LiEIEModbusttt$[2](X. Modbus7ARa/LPDUEModbus ) 7 LS A PDUE LT DA
ETRAILTOWEST (RTUE—FDANEER):

Modbus/!) 7 IILS54 > PDU
FRLRT4—ILE(1/84F) Jroiarya—k T—4 CRCUN\AMELUO—)
Modbus PDU

42 TRLREEDIL—IL

FRURABEDIL—ILIETRODELEHDEYTT :

FTRLR 7 IS4 Modbus V1.0 LU RAIT7S8E Y

0 TA—RF¥yRA7RLR BEIJO—RFF v RFRLRADHRERL
1~247 AL—JHEATELR AL—JHEATELR

248~253 RE ZL

254 RE REEY N A%

255 RE A0

®4: FRLRAEBEIL—ILOFEED
GE)1-“BL7IE. B RZOTFRLARATIE., BN TFRLRIEESN D ES(ZIE Modbus Y7 ILSAY
PDUZERELAEWNWIEEZRKRLET, Ko T, B HIERBELEE A,

GE)2-“fohDteoH7E fAIEhADAL—TEATRLRAZE2AoAD YA, @ETRLAEESIN
BEIIT. TRLR254DV YT ILSAPDUERE T HILEEKRLET . BN FoNFET . D
FRLREIGTOEE/TAMD B TOAERSINET . BRAOR YT —IB TIEERALTIEL
[TEHA. CNIEModbustt#[1]I2 L TIXER T,

4.3 7O—FF ¥ AFFPFLAR

Modbusft#[1]l&. ETHEZAAITVEDETNITO—F XY RF7RLADE—RTITHhNBHZ
EEBERLTVET,

WEDE Y OIRE:
WE—DTA—FFvRARITUR, OB YA FESNTOET L REFXEESNTOEE A,

5 INRBAZYT

INSA—4H Min S47 Max B

IEERALT IR 180 msec

R5: NREAZVY

“EEALTIN L, RRAZGRAM AT L) NELRIZ TGS FLIREICBELILEHTD=0
[CEZESNFT, PODITILEEModbusti[2]FSBLTTELY,

AL—TDFNARTIL, “IEERALTIN X, “BREIND T a0 DNE" “TEBERED T+
—VIME "B LV EEEIN-EBLRE, HAINNE TA—TYMEIS—IRE”, “EESI-RE
DIS—"IZBOTENHFINIHERDOEBZEZEKRLET . PIOD EROXEDAL—T DIRES

AT TS LESRBLTTSL,
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6 Function codes descriptions (PUBLIC).
Description of exception responses
If the PDU of the received command has wrong format:
No Response PDU, (sensor doesn’t respond)

If Function Code isn’t equal to any implemented function code:

Exception Response PDU,

Function code 1 byte Function Code + 0x80
Exception code = lllegal Function 1 byte 0x01

If one or more of addressed Registers is not assigned (register is reserved or Quantity of
registers is larger than maximum number of supported registers):

Exception Response PDU,

Function code 1 byte Function Code + 0x80
Exception code = lllegal Data 1 byte 0x02
Address

6.1.01 (0x01) Read Coils (one bit read / write registers).

Not implemented.

6.2.02 (0x02) Read Discrete Inputs (one bit read only registers).

Not implemented.

6.3.03 (0x03) Read Holding Registers (16 bits read / write registers).
Refer to Modbus specification [1].

Quantity of Registers is limited to 32.

Address of Modbus Holding Registers for 1-command reading is limited in range
0x0000..0x001F.

Request PDU
Function code 1 byte 0x03
Starting Address Hi 1 byte Address Hi
Starting Address Lo 1 byte Address Lo
Quantity of Registers Hi 1 byte Quantity Hi
Quantity of Registers Lo 1 byte Quantity Lo
Response PDU
Function code 1 byte 0x03
Byte Count 1 byte 2 x N*
Register Value N* x 2
bytes

* N = Quantity of Registers
rror SAKAKI CORPORATION
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6 F7roiara—FaniRA(PUBLIC)

Bl L AR ZDEREA

ZELI-aTUFOPDULREST-T+—I Y THAIEE:

No Response PDU, (oY IFEELEEA)

T7oHava—RhaRESh DD TI7o o730 a—FERICTIIGLMES:

FisL AR X PDU

Function code

1 byte

Function Code + 0x80

Exception code = lllegal Function

1 byte

0x01

VEDFEREFNULDOTFLRABESNZLORAINEY B TONTLVEWMES (LOASHRBENTINS,
HBIVILOREDBMNYR—FEAhTOBLCRAEZDBRABEYLKRENGS) :

FlsL AR X PDU

Function code

1 byte

Function Code + 0x80

Address

Exception code = lllegal Data

1 byte

0x02

6.1.01 (0x01) FEHLIA L (1EVMFRHL/ BRAAL O RS)

RERE

6.2.02 (0x02) DI(discreteinput)

RRE

FEHLOEVRRELOAL Y RA)

6.3.03 (0x03) RFL U R 2L (16E yrEH L/ ZBAHL U RE)

Modbus{t#[1]1&%5 .,
LOREADEIELI21ZHIR,

112% 9 BModbusfREFL S AENOT7RL A —a7 U RiEH LIZFOX0000~0x001F(Z

HRSh TWET,

JYTARPDUY

L Rk APDU

Sensearr

1 1 1 1
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Function code 1 byte 0x03

Starting Address Hi 1 byte Address Hi

Starting Address Lo 1 byte Address Lo

Quantity of Registers Hi 1 byte Quantity Hi

Quantity of Registers Lo 1 byte Quantity Lo

[ Function code 1 byte 0x03
Byte Count 1 byte 2 x N*
Register Value N* x 2
bytes
*N=LPRIDO¥K
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If Address>0x001F or (Address + Quantity)>0x0020:

Exception Response PDU,

Function code 1 byte 0x83
Exception code = lllegal Data Address 1 byte 0x02

If Quantity=0 or Quantity>8:

Exception Response PDU,

Function code 1 byte 0x83
Exception code = lllegal Data Value 1 byte 0x03

6.4.04 (0x04) Read Input Registers (16 bits read only registers).
Refer to Modbus specification [1].

Quantity of Registers is limited to 32.

Address of Modbus Input Registers for 1-command reading is limited in range
0x0000..0x001F.

Request PDU

Function code 1 byte 0x04

Starting Address Hi 1 byte Address Hi

Starting Address Lo 1 byte Address Lo

Quantity of Registers Hi 1 byte Quantity Hi

Quantity of Registers Lo 1 byte Quantity Lo
Response PDU

Function code 1 byte 0x04

Byte Count 1 byte 2 x N*

Register Value N* x 2 bytes

* N = Quantity of Registers

If Address>0x001F or (Address + Quantity)>0x0020:

Exception Response PDU,
Function code 1 byte 0x84
Exception code = lllegal Data Address 1 byte 0x02

If Quantity=0 or Quantity>8:
Exception Response PDU,

Function code 1 byte 0x84
Exception code = lllegal Data Value 1 byte 0x03

6.5.05 (0x05) Write Single Coil (one bit read / write register).

Not implemented.
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Senseair
Document Rev Page SCesas
rer TDE2067 4 18 (36) 20200421

part of AsahiKASEI



FEULA>0x001FFEIE(FFLRA+#) >0x0020DIHE :

sk L XKV R PDU

Function code 1 byte 0x83
Exception code = lllegal Data Address 1 byte 0x02

H=0F=IZH>8NDHAE:

st L RV R PDU

Function code 1 byte 0x83
Exception code = lllegal Data Value 1 byte 0x03

6.4.04 (0x04) AALSRAFEHL (16EYREHLO AL S RE)
Modbusft#k[1125 8,

L RADEIFI21ZHIR,

1123 BModbus AL RADTRL A —aT U REHLIZFOXx0000~0x001FIZ
HIRShTLVET,

)2 TARPDU
Function code 1 byte 0x04
Starting Address Hi 1 byte Address Hi
Starting Address Lo 1 byte Address Lo
Quantity of Registers Hi 1 byte Quantity Hi
Quantity of Registers Lo 1 byte Quantity Lo
L AR~ APDU
Function code 1 byte 0x04
Byte Count 1 byte 2 x N*
Register Value N* x 2 bytes

*N=LIR5DH

TRUR>0x001FFEIE(FRLRX+%) >0x0020D55 :

st L AR R PDU

Function code 1 byte 0x84
Exception code = lllegal Data Address 1 byte 0x02

H=0FEH>8DIHAE:

sk L XKV R PDU

Function code 1 byte 0x84
Exception code = lllegal Data Value 1 byte 0x03

6.5.05 (0X05) Ba/ LD ERAH (1EYREHL/ BRAHLDRE)

REE
o SAKAKI CORPORATION
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6.6.06 (0x06) Write Single Register (16 bits read / write register).

Refer to Modbus specification [1].

Address of Modbus Holding Registers for 1-command reading/writing is limited in
range 0x0000..0x001F.

Request PDU

Function code 1 byte 0x06
Starting Address Hi 1 byte Address Hi
Starting Address Lo 1 byte Address Lo
Register Value Hi 1 byte Value Hi
Register Value Lo 1 byte Value Lo

Response PDU (is an echo of the Request)

Function code 1 byte 0x06
Starting Address Hi 1 byte Address Hi
Starting Address Lo 1 byte Address Lo
Register Value Hi 1 byte Value Hi
Register Value Lo 1 byte Value Lo

If Address>0x001F:

Exception Response PDU,
Function code 1 byte 0x86
Exception code = lllegal Data Address 1 byte 0x02

6.7.15 (OxOF) Write Multiple Coils (one bit read / write registers).
Not implemented.

6.8.16 (0x10) Write Multiple Registers (16 bits read / write register).
Not implemented.

6.9.20 (0x14) Read File record.

Not implemented.

6.10.21 (0x15) Write File record.
Not implemented.

6.11. 22 (0x16) Mask Write Register (16 bits read / write register).
Not implemented.

6.12. 23 (0x17) Read / Write Multiple Registers (16 bits read / write register).

Not implemented.

Sensearr
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6.6.06 (0x06) HI4/ LD ERAH (1EYRREL/ ZBRAHL T RAR)
Modbus{t#[1]1&%5 8,

112xt 9 BModbus{REFEL X2 —aT U REHL/EIAA(L0x0000~0x001F(Z
HRShTWET,

J9TARRPDU
Function code 1 byte 0x06
Starting Address Hi 1 byte Address Hi
Starting Address Lo 1 byte Address Lo
Register Value Hi 1 byte Value Hi
Register Value Lo 1 byte Value Lo

LRRVAPDUULYIRAFDIO—)

Function code 1 byte 0x06
Starting Address Hi 1 byte Address Hi
Starting Address Lo 1 byte Address Lo
Register Value Hi 1 byte Value Hi
Register Value Lo 1 byte Value Lo
TZEULAM>O0x001FDIFE:
BisL XKV R PDU
Function code 1 byte 0x86
Exception code = lllegal Data Address 1 byte 0x02

6.7.15 (OXOF) EH AL D ERAH (1EVRGREL/ BRAHLORE)
RELE

6.8.16 (0x10) BHIAILDERAH (16EVMRHL/ EBRAAL T RY)
RARE

6.9.20 (0x14) T7 /LR DZHL
KL

6.10.21 (0x15) 77 A ILELERDEZAH

REE

6.11. 22 (0x16) Y RIEZEAH L RAF(16EVRRHEL/ERAHL P RE)

REE

6.12. 23 (0x17) BHL P RADFHEHL/EAH (16EYRHEHL/EAHL D RA)

REE
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43 / 14 (0x2B / OxOE) Read Device ldentification.
Not implemented.

Sensor Type ID, sensor Serial Number can be read through Input Registers.
(see Table 4 “Input Registers compatibility” for details).

7 References

® [1] MODBUS Application Protocol Specification V1.1b
e [2] MODBUS over serial line specification and implementation guide V1.02
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43 /14 (0x2B / OXOE) T/ 1 R AIDEEH L
REE
Y EATID, LYV TILESEANL ORI THRE LA,
(FFIFTRA“ ANLOREIDE#]ME"Z2SH)

7 SREE

® [1] Modbus7 74— 3>7Oba/LE%EV1.1b
o [21 VT IEIEModbusttiRER LUEEHAKFV1.02
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Appendix A: Application examples

Prerequisites for the application examples:

1. A single slave (sensor) is assumed (address “any sensor” is used).
2. Values in <..> are hexadecimal.

COz2 read sequence:

The sensor is addressed as “Any address” (OxFE).

We read COz value from IR4 using “Read input registers” (function code 04). Hence, Starting
address will be 0x0003 (register number-1) and Quantity of registers 0x0001. CRC calculated to
0xC5DS5 is sent with low byte first.

We assume in this example that by sensor measured CO:2 value is 400ppm®*.

Sensor replies with CO2 reading 400ppm (400 ppm = 0x190 hexadecimal).

Master Transmit:
<FE> <04> <00> <03> <00> <01> <D5> <C5>

Slave Reply:
<FE> <04> <02> <01> <90> <AC> <D8>

* Note that some future models in the Senseair S8 family of sensors may have a different scale
factor on the ppm reading. The reading on these models is divided by 10 (i.e. when ambient
CO:z2 level is 400ppm the sensor will transmit the number 40). In this example the reply from one
of these models would be 40 (= 0x28 hexadecimal).

Sensor status read sequence:

The sensor is addressed as “Any address” (OxFE).

We read status from IR1 using “Read input registers” (function code 04). Hence, Starting
address will be 0x0000 (register number-1) and Quantity of registers 0x0001. CRC calculated to
0xC525 is sent with low byte first.

Sensor replies with status 0.

Master Transmit:
<FE> <04> <00> <00> <00> <01> <25> <C5>

Slave Reply:
<FE> <04> <02> <00> <00> <AD> <24>

Sensearr

1 1 1 1
part of AsahiKASEI

SAKAKI CORPORATION

Document Rev Page SCesas
TDE2067 4 24 (36) 20200421



8 A 7TV r—a
7 —s A BlICH S BRI AR

1. BARDODAL—T (o) ERE (“AohDtEo3"7RLAZER)
2. <>HDEIX16ES,

CO LD —H X

o HIE RIS DTREL R (OXFE) IZFRLRIEFEESNTLVET,

COLMEIF. “AALSRAFZEHL" (T79300—KR04) EF-T IRAMSEHLET, - T. B
RA7FLR(EX0x0003 (LU RABEE-1), LY RAA#F0Xx0001(24YFET , OxCE5D5IZEHE TN SBC
RCIEFRMIcO—NA,TEESINET,

ZOFITIHE S HBIEL-COLEHN400ppm*ERBELET,

T2 H([ECOLHRAEA400ppMTIRELET (400ppm=0x190, 16,

RAZFUTEEELFT:
<FE> <04> <00> <03> <00> <01> <D5> <C5>

AL—TRUTTRELEY:
<FE> <04> <02> <01> <90> <AC> <D8>

T 3K, S8V—XDFHLWLWET LD Y (EppmDEZERYICH L TEREGESIRAT—ILERI R
SNBAEEMLIHBYET . TNODETILTIEFEAEN10TEIGNFET (B, FEKCOLRNILH
400ppmDEE LU HIFA0DFEEELET) , COHITIX.
FNODETILOLEUHDREFA40(0x28, 1658 ) ITHYET,

TUH AT RAFHLOY TR

oL AISADTRL R (OXFE) ELT7ZRLRAIEESNTLET,

“AALDREAOFEEL (T7092300—F04) #E> T IR1ALHERELET . . o T.FHABTRL
Z[F0x0000 (Lo AEBEE-1). LU A4%IE0x0001(24YET , OxC5D5(Z5tE SN ACRCIT &
AO—NA+TEEShFET,

OB ERAT—HRX 0 TRELFET .

RAZFUTEEELFT:
<FE> <04> <00> <00> <00> <01> <25> <C5>

AL—TRUTTRELEY:
<FE> <04> <02> <00> <00> <AD> <24>
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Sensor status and CO:2 read sequence:

The sensor is addressed as “Any address” (OxFE).

Here we read both status and CO2 in one command by reading IR 1 to 4 using “Read input
registers” (function code 04). Hence, Starting address will be 0x0000 (register number-1) and
Quantity of registers 0x0004. CRC calculated to OxC6ES5 is sent with low byte first.

We assume in this example that by sensor measured CO:2 value is 400ppm*.

Sensor replies with status=0 and COz2 value 400ppm (0x190 hexadecimal).

Master Transmit:
<FE> <04> <00> <00> <00> <04> <E5> <C6>

Slave Reply:
<FE> <04> <08> <00> <00> <00> <00> <00> <00> <01> <90> <16> <E6>
| Status | | CO2 |

* Note that some future models in the Senseair S8 family of sensors may have a different scale
factor on the ppm reading. The reading on these models is divided by 10 (i.e. when ambient
CO:z2 level is 400ppm the sensor will transmit the number 40). In this example the reply from one
of these models would be 40 (= 0x281s).

Sensearr
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TP RT—RRAELUVCOFEELDY—T VR

O HIEAISNDTRLR” (OXxFE) ELTZRLREEESNTLET,

“AALDCREDFHEHEL” (72092300 —R04) #FE>T IR1~4%HEHTEIZEH T, BV RT
—HARECOMEDTEHAZVEDDIARURTHRELET , > T, BB T7RL XIL0x0000 (LU R4 E
B2-1) L RED#(F0x0004TY , OXCOESIZHEINACRCIERYIZO—/NA+TEESIE
F, COFITIEE T HBIELI=COEA400ppm*xEEBELET,

B IERT—RR=0, COEEA{EA00ppm (0x190., 16EH) TRELET,

RABILUTEEELET
<FE> <04> <00> <00> <00> <04> <E5> <C6>

AL—TIEUTTCRELET:
<FE> <04> <08> <00> <00> <00> <00> <00> <00> <01> <90> <16> <E6>
| Status | | co2 |

T fFK.S8V—XDFHLWET LD Y (EppmDERYICH L TRGESI Ry —ILERI A
SNBAEEMNHBYET . TNODETILTIEFEAEN10TEIGNFET (B, FEKCOLRNLH
400ppmDEE LU HIFA0DFEEELET) , COHITIX.
FNODETILDOEUHDREFA40(0x28, 1658 ITHYET,
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Background calibration sequence:

The sensor is addressed as “Any address” (OxFE).

3. Clear acknowledgement register by writing 0 to HR1. Starting address is 0x0000 and Register
value 0x0000. CRC calculated as 0xC59D is sent with low byte first.

Master Transmit:
<FE> <06> <00> <00> <00> <00> <9D> <C5>

Slave Reply:
<FE> <06> <00> <00> <00> <00> <9D> <C5>

4. Write command to start background calibration. Parameter for background calibration is 6 and for
nitrogen calibration is 7. We write command 0x7C with parameter 0x06 to HR2. Starting address
is 0x0001 and Register value 0x7C06. CRC calculated as 0xC76C is sent with low byte first.

Master Transmit:
<FE> <06> <00> <01> <7C> <06> <6C> <C7>

Slave Reply:
<FE> <06> <00> <01> <7C> <06> <6C> <C7>

5. Wait at least 2 seconds for standard sensor with 2 sec lamp cycle.

6. Read acknowledgement register. We use function 3 “Read Holding register” to read HR1. Starting
address is 0x0000 and Quantity of registers is 0x0001. CRC calculated as 0x0590 is sent with low
byte first.

Master Transmit:
<FE> <03> <00> <00> <00> <01> <90> <05>

Slave Reply:
<FE> <03> <02> <00> <20> <AD> <88>

Check that bit 5 (CI6) is 1. It is an acknowledgement of that the sensor has performed the
calibration operation. The sensor may skip calibration; an example of a reason for this could be
unstable signal due to changing CO:2 concentration at the moment of the calibration request.
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INVITSOURKRIEEDL—T R
oHFPIEMDTELR” (OXFE) IZZRLRIEESNTLET,

3. HR1IZOZZEIAATERE(ACK)ZV)T7LET, FIE7RFL A[E0x0000, LY XA{E[L0x0000TY,
OxC59D¢ETEEN-CRCAZMIZO—/NA+TEESIET,

RAZILUTEEELTY:
<FE> <06> <00> <00> <00> <00> <9D> <C5>

AL—TRUTTRELEY:
<FE> <06> <00> <00> <00> <00> <9D> <C5>

4, INVITSHOURREFRZ—,TBATUREEABTT , \VITTIURRIEDNTA—EI6, BEHR
IZEBHRIEIXT7TT ., AT ROx7CE/NTA—A0x06 THR 1 IZEAAF T, B 7KL X[L0x0001 .
LY RA{EIFZOx7CO6TY , Ox7C76CLEEEINI=CRCHZMIZA—/NAFTEESINET,

RABIUTEEELTY:
<FE> <06> <00> <01> <7C> <06> <6C> <C7>

AL—TEUTCRELET:
<FE> <06> <00> <01> <7C> <06> <6C> <C7>

5. JUTRAFAIIL2HDFELFITONTIE, DaEL2FbET,

6. RB(ACK)ILYRAFHZHLET  HRI1ZHET=HICIZT7o I a3V 3“ BELORIDZHL EF
WFET, B 7RL XIEZ0x0000, L AR D #£0x0001 TH , Ox0590 & EHEN-CRCHARHIZ
O—N\ArTEESIFET,

RAZFUTEEELFET:
<FE> <03> <00> <00> <00> <01> <90> <05>

AL—TFUTTRELET:
<FE> <03> <02> <00> <20> <AD> <88>

Ewk5(CI6) M1 THAHZEERERLTT S, ST YR IEEEEIToI-CEDEIR(ACK) T . &
VHDNREERXTVTTHIEENHYET TOEHD—HIELTIE REBRIH>1-FHRDCOREM
EELTHEY. EEPTRELRGEHETY,

Sensearr

Document Rev Page SCesas
rer TDE2067 4 29(36) 20200421
part of AsahiKASEI

SAKAKI CORPORATION



Read ABC parameter, ABC PERIOD:

One of the ABC parameters, ABC PERIOD, is available for modification as it is mapped as a
holding register. This example shows how to read ABC PERIOD by accessing HR32.

The sensor is addressed as “Any address” (OxFE).

Read current setting of ABC PERIOD by reading HR32. We use function code 03 “Read Holding
registers”. Starting address is 0x001f and Quantity of Registers 0x0001. CRC calculated as
0xC3A1 is sent with low byte first.

Master Transmit:
<FE> <03> <00> <1F> <00> <01> <A1> <C3>

Slave Reply:
<FE< <03> <02> <00> <B4> <AC> <27>

In the slave reply we can see:
Address = OxFE
Function code = 0x03

Byte count = 0x02 - We read 2 bytes (1 register of 16 bits)
Register value = 0x00B4 - 0xB4 hexadecimal = 180 decimal;
180 hours / 24 equals 7.5 days.
CRC = 0x27AC - CRC sent with low byte first
Disable ABC function:

Disable the ABC function by setting ABC PERIOD to 0.
The sensor is addressed as “Any address” (OXFE).

Function code 06 “Write Single Register” is used to write to HR32. Register address
is 0x001f, register value 0x0000. CRC calculated as 0x03AC is sent with low byte first.

Master transmit:
<FE> <06> <00> <1F> <00> <00> <AC> <03>

Slave reply:
<FE> <06> <00> <1F> <00> <00> <AC> <03>

The reply can be seen as an echo of the transmitted sequence.

Enable ABC function:

Enable the ABC function by setting ABC PERIOD to any value except 0. Set to 7.5 days in this
example.

The sensor is addressed as “Any address” (OxFE).

Function code 06 “Write Single Registers” is used to write to HR32. Register address
is 0x001f, register value 0x00B4 (7.5 days x 24 hours = 18010; 18010 = 0xB41s).

CRC calculated as 0x74AC is sent with low byte first.

Master transmit:

<FE> <06> <00> <1F> <00> <B4> <AC> <74>

Slave reply:
<FE> <06> <00> <1F> <00> <B4xn> <AC> <74>

The reply can be seen as an echo of the transmitted sequence.
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ABC/\SA—4_ ABCEUAKR®DIEHL :

ABC/ATA—ADUVED, ABCEYARIEEFL O AAELTIYTEINTEY . EEMNAIRETT ., D
Fllx. HR32IZ7 VAL TABCE A FEHFHET AEFRLTULET,

oY EASIDTRLR” (OXFE) ICPRLRIEEESNTLET,
HR32%5AATHEDABCE YA RN EEHRHLET, 7707230 0—RO3“REFLOCRXED
SHLU ZENET, IR 7L R([F0x001f, L ZE2MD#(F0x0001TI, OxC3A1 L EEINT-C
RCHOAZAIZO—NAFTEEINET,

TRAEUTEEELET:
<FE> <03> <00> <1F> <00> <01> <A1> <C3>

AL—TIEUTCRELET:
<FE< <03> <02> <00> <B4> <AC> <27>

AL—TDREIZUTORENHYFET :

7KL X=0xFE
J73>a—K=0x03
INARADUR=0x02 21N+ (16EYFD 1L AE) BBETT,
Lo X4{E=0x00B4 -OxB4. 1641 = 180, 1050
1808%f8/24=7.5R
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ABCEUAF£0ICERET HLITLY, ABCHEEZEMELET,
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J79930a—KR06“BLURINEIAH HFES>T . HRI2FEAHFT . LU REFTRLXIZ0x0
01f, LY RAMEIFL0x0000TT , OXO3ACLHE SN -CRCHARMIZA—/NAFTEEINFET,

RAZIUTEEELTY:
<FE> <06> <00> <1F> <00> <00> <AC> <03>

AL—TRUTTRELEY:
<FE> <06> <00> <1F> <00> <00> <AC> <03>

BEIZEEINEY—7VAOII—ELTHRAET,
ABCHERED B SNE -
ABCEYARZOLISDIEIZERTET S EIZKY . ABCHEEZAZIELET, COFITIE7.58IZEE
LEY.
o HFIEESHADTRLR” (OXFE) IZZRLRIBESNTLNET .

729730 aA—R06 BLORANDERAH " EHE ST HRI2EERAHFT LU RETRL Z[F0X0
01f, LY REMDEIZ0x00B4 (7.5 Hx24F5#=18010. 18010=0xB416) TY . Ox74ACLFHHEN
T=CRCHAZAN=A—/ A+ TEEShFT,

RRFFUTEEELFT:

<FE> <06> <00> <1F> <00> <B4> <AC> <74>

AL—TIEUTCRELET :
<FE> <06> <00> <1F> <00> <B4u> <AC> <74>
BREFZFEEIN=D—RAOIO—ELTEHENET,
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Appendix B: Compatibility with Senseair Core and aSENSE
Modbus definitions.

aSENSE K30 Senseair S8
IR1 MeterStatus MeterStatus MeterStatus
IR2 Alarm Status Alarm Status Alarm Status
IR3 Output Status Output Status Output Status
IR4 Space CO2 Space CO2 Space CO2
IR5 Space Temp Reserved Reserved
IR6 Channel 6 Reserved Reserved
IR7 Channel 7 Reserved Reserved
IR8 Channel 8 Reserved Reserved
IR9 Channel 9 Reserved Reserved
IR10 Channel 10 Reserved Reserved
IR11 Channel 11 Reserved Reserved
IR12 Channel 12 Reserved Reserved
IR13 Meas status Reserved Reserved
IR14 Meas status Reserved Reserved
IR15 Meas status Reserved Reserved
IR16 Case Reserved Reserved
IR17 Case Reserved Reserved
IR18 Case Reserved Reserved
IR19 Case Reserved Reserved
IR20 Case Reserved Reserved
IR21 Case Reserved Reserved
IR22 Output 1 Output 1 Output PWM
IR23 Output 2 Output 2 Reserved
IR24 Output 3 Reserved Reserved
IR25 Output 4 Reserved Reserved
IR26 Reserved Reserved Type ID High
IR27 Reserved Reserved Type ID Low
IR28 Reserved Reserved Map version
IR29 Reserved Reserved FW version
IR30 Reserved Reserved Sensor ID High
IR31 Reserved Reserved Sensor ID Low
IR32 Reserved Reserved Reserved

Table 6: Input Registers compatibility
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aSENSE K30 Senseair S8
IR1 MeterStatus MeterStatus MeterStatus
IR2 Alarm Status Alarm Status Alarm Status
IR3 Output Status Output Status Output Status
IR4 Space CO2 Space CO2 Space CO2
IR5 Space Temp Reserved Reserved
IR6 Channel 6 Reserved Reserved
IR7 Channel 7 Reserved Reserved
IR8 Channel 8 Reserved Reserved
IR9 Channel 9 Reserved Reserved
IR10 Channel 10 Reserved Reserved
IR11 Channel 11 Reserved Reserved
IR12 Channel 12 Reserved Reserved
IR13 Meas status Reserved Reserved
IR14 Meas status Reserved Reserved
IR15 Meas status Reserved Reserved
IR16 Case Reserved Reserved
IR17 Case Reserved Reserved
IR18 Case Reserved Reserved
IR19 Case Reserved Reserved
IR20 Case Reserved Reserved
IR21 Case Reserved Reserved
IR22 Output 1 Output 1 Output PWM
IR23 Output 2 Output 2 Reserved
IR24 Output 3 Reserved Reserved
IR25 Output 4 Reserved Reserved
IR26 Reserved Reserved Type ID High
IR27 Reserved Reserved Type ID Low
IR28 Reserved Reserved Map version
IR29 Reserved Reserved FW version
IR30 Reserved Reserved Sensor ID High
IR31 Reserved Reserved Sensor ID Low
IR32 Reserved Reserved Reserved
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aSENSE K30 Senseair S8
HR1 Acknowledgement Acknowledgement Acknowledgement
register register register
HR2 Command Register Command Register Command Register
HR3 Reserved Reserved Reserved
HR4 Reserved Reserved Reserved
HR5 Reserved Reserved Reserved
HR6 Reserved Reserved Reserved
HR7 Reserved Reserved Reserved
HR8 Reserved Reserved Reserved
HR9 Reserved Reserved Reserved
HR10 Set Point Adjustment Reserved Reserved
HR11 Set Point Adjustment Reserved Reserved
HR12 Set Point Adjustment Reserved Reserved
HR13 Set Point Adjustment Reserved Reserved
HR14 OUT1 MinLimit Reserved Reserved
HR15 OUT1 MaxLimit Reserved Reserved
HR16 OUT2 MinLimit Reserved Reserved
HR17 OUT2 MaxLimit Reserved Reserved
HR18 OUT4 MinLimit Reserved Reserved
HR19 OUT4 MaxLimit Reserved Reserved
HR20 OUT5 MinLimit Reserved Reserved
HR21 OUT5 MaxLimit Reserved Reserved
HR22 Override OUT1 Reserved Reserved
HR23 Override OUT2 Reserved Reserved
HR24 Override OUT3 Reserved Reserved
HR25 Override OUT4 Reserved Reserved
HR26 Reserved Reserved Reserved
HR27 Reserved Reserved Reserved
HR28 Reserved Reserved Reserved
HR29 Reserved Reserved Reserved
HR30 Reserved Reserved Reserved
HR31 Reserved Reserved Reserved
HR32 ABC period ABC period ABC period

Table 7: Holding Registers compatibility
I:l Green cells pick out compatible registers.

[ ] Pinkcells are introduced for Senseair S8 registers.

The product and product specification are subject to change without notice. Contact Senseair to
confirm that the information in this product description is up to date.
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aSENSE K30 Senseair S8
HR1 Acknowledgement Acknowledgement Acknowledgement
register register register
HR2 Command Register Command Register Command Register
HR3 Reserved Reserved Reserved
HR4 Reserved Reserved Reserved
HR5 Reserved Reserved Reserved
HR6 Reserved Reserved Reserved
HR7 Reserved Reserved Reserved
HR8 Reserved Reserved Reserved
HR9 Reserved Reserved Reserved
HR10 Set Point Adjustment Reserved Reserved
HR11 Set Point Adjustment Reserved Reserved
HR12 Set Point Adjustment Reserved Reserved
HR13 Set Point Adjustment Reserved Reserved
HR14 OUT1 MinLimit Reserved Reserved
HR15 OUT1 MaxLimit Reserved Reserved
HR16 OUT2 MinLimit Reserved Reserved
HR17 OUT2 MaxLimit Reserved Reserved
HR18 OUT4 MinLimit Reserved Reserved
HR19 OUT4 MaxLimit Reserved Reserved
HR20 OUT5 MinLimit Reserved Reserved
HR21 OUT5 MaxLimit Reserved Reserved
HR22 Override OUT1 Reserved Reserved
HR23 Override OUT2 Reserved Reserved
HR24 Override OUT3 Reserved Reserved
HR25 Override OUT4 Reserved Reserved
HR26 Reserved Reserved Reserved
HR27 Reserved Reserved Reserved
HR28 Reserved Reserved Reserved
HR29 Reserved Reserved Reserved
HR30 Reserved Reserved Reserved
HR31 Reserved Reserved Reserved
HR32 ABC period ABC period ABC period
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