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1
MC510 McQuay MDS ModBus
McQuay
ModBus MDS ModBus BAS
ModBus :
Modicon ModBus Protocol
Reference Guide
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uL2547  UL2791

8 MC510 McQuay
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8.2 MC510 MC501 B
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8.3 MDS MC501_B
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9.1 PC

9.2 GateWay “ GateWayTool”
File —> New

(o B P |

“Garoes Lint

9.3 Unit—>Unit Manage
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ID 1 “ Remark” “ New”
1 “ Delete”

9.4
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“ Device ID” 2 2 Index
2*16=32 20
Hex
Slave Address 02
Function 05
Coil Address Hi 00
Coil Address Lo 20
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Force Data Hi FF
Force Data Lo 00
Error Check CRC Hi 8d
Error Check CRC Lo c3
MC510
Slave Address 02
Function 05
Coil Address Hi 00
Coil Address Lo 20
Force Data Hi FF
Force Data Lo 00
Error Check CRC Hi 8d
Error Check CRC Lo c3
MC510 BAS
MC510
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11 MC510 ModBus

ModBu
S
1 1 Coil
3 1 Holding Holding
4 1 Input Input
5 Coil Coil
6 Holding Holding
MC510 ModBus
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MC510 ModBus
1 Coil
0
Chinese read / data valid )
Addr Variable Write size range unit | data type
- 0=off )

1 / r/w 1bit N/A | coil
1=on

2 r/w 1bit O=off /A coil
1=on

3 r/w 1bit O=off /A coil
1=on

4 r/w 1bit 0=off /A coil
1=on

5 r/w 1bit 0=off /A coil
1=on

6 r/w 1bit 0=off /A coil
1=on

7 1 r/w it | oFF | w/a il
1=on

8 2 r/w it | 9=off | /4 woil
1=on

9 r/w 1bit N/A | coil

10 r/w 1bit N/A coil

11 r/w 1bit N/A coill

12 r/w 1bit N/A coill

13 r/w 1bit N/A coill

14 r/w 1bit N/A coil

15 r/w 1bit N/A coil

16 r/w 1bit N/A coil
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1
Chinese read / data valid B} data
Addr B _ _ unit

Variable write size range type

17 / e | woie | O L wa | coil
1=on

18 v | it | O L wa | coil
1=on

19 e | it | OO L wa | coil
1=on

20 e | owbie | T L wa | coil
1=on

21 e | otbie | T L v | coil
1=on

22 e | woit | OO L wa | coil
1=on

23 1 e | woit | 0T L wa | coil
1=on

24 2 e | woie | T L wa | coil
1=on

25 r/w lbit N/A coil

26 r/w 1bit N/A coil

27 r/w lbit N/A coil

28 r/w lbit N/A coil

29 r/w lbit N/A coil

30 r/w lbit N/A coil

31 r/w lbit N/A coil

32 r/w 1bit N/A coil

Addr=16*No.+Fref No.

Fref 4 / Coil

Addr=16*4+1=65
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2 Holding
0
Chinese | read / | data . .
Addr variablel write | size valid range unit [data type
0x0001=
0x0002=
0x0003=
3002 r/w | 2byte [0x0004= N/A | holding
0x0008=
0x0009= 1
0x000A= 2
0x0001=
0x0002= .
3003 r/w | 2byte 0x0004= N/A | holding
0x0008=
3004 r/w | 2byte 10 (0.1 holding
3005 r/w | 2byte 1% | holding
3006 r/w | 2byte N/A | holding
3007 r/w | 2byte N/A | holding
3008 r/w | 2byte N/A | holding
3009 r/w | 2byte N/A | holding
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1
Addr \f;:inaebslee I;ver?idte/ :?:: valid range unit |data type
0x0001=
0x0002=
0x0003=
3010 r/w | 2byte [0x0004= N/A | holding
0x0008=
0x0009= 1
0x000A= 2
0x0001=
3011 r/w | 2byte 8?888421; N/A | holding
0x0008=
3012 r/w | 2byte 10 (0.1 holding
3013 r/w | 2byte 1% | holding
3014 r/w | 2byte N/A | holding
3015 r/w | 2byte N/A | holding
3016 r/w | 2byte N/A | holding
3017 r/w | 2byte N/A | holding
Addr=3001+8*No.+Fref No.
Fref 3

Holding
Addr=3001+8*3+2=3027
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3 Input
Addr Chlpese reﬁd / d?ta valid range unit data
Variable |write| size type
6001 r | 2byte N/A |input
6002 r | 2byte N/A |input
6003 r | 2byte N/A |input
6004 r | 2byte 1< num < 8 N/A |input
6005 [0dBUS r | 2byte N/A |input
6006
~ r | 2byte N/A |input
6020
6021 r | 2byte N/A |input
6022 r | 2Byte input

22
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6023 r | 2byte

bit0=
bitl=
bit2=
bit3=
bit4=
bith=
bit6=
bit7=
bit8=
bit9=
bitl0=
bitll=

bitl2=
bitl3=
bitl4=
bitl5=

input

6024 r | 2byte

bit0=
bitl=
bit2=
bit3=
bit4=
bit5=
bit6=
bit7=
bit8=
bit9=
bitl0=
bitll=

bitl2=
bitl3=
bitl4=
bitl5=

ESNCO RN

input
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6025
- r | 2byte N/A |input
6072
0
read
Chinese / | data . i
AdAr| - \ariable |writ|size | V3110 range unit |data type
e
6073 r |2byte N/A input
6074 r |2byte 0.1 input
6075 r |2byte 1% input
6076 r |2byte 0.1 input
0x0000=
0x0001=
6077 r |2byte| 0x0002= N/A input
0x0004=
0X0010=Turbo
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6078 r

2byte

bit0=TH1
bitl=TH2
bit2=TH3
bit3=TH4
bit4=
bits=
bit6=
bit7=
bit8=
bit9=
bitl0=
bitll=
bitl2=
bitl3=
bitl4=
bitl5=

N/A

input

6079 r

2byte

0x0000=
0x0001=
0x0002=
0x0003=
0x0004=
0x0009=
0x000A=

N/A

input

6080 r

2byte

N/A

input

6081 r

2byte

N/A

input

6082 r

2byte

N/A

input

6083 r

2byte

N/A

input

6084 r

2byte

N/A

input

6085 r

2byte

N/A

input
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1
read
Inde Chinese / | data B} B}
« variable |writ! size valid range unit | data type
e
6086 r |2byte N/A input
6087 r |2byte 0.1 input
6088 r |2byte 1% input
6089 r |2byte 0.1 input
0x0000=
0x0001=
6090 r |2byte (0x0002= N/A input
0x0004=
0X0010=Turbo
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6091 r

2byte

bit0=TH1
bitl=TH2
bit2=TH3
bit3=TH4
bit4=
bit5=
bit6=

bit7
bit8=
bit9=
bitl0=
bitll=
bitl2=
bitl3=
bitl4=
bitl5=

N/A

input

6092 r

2byte

0x0000=
0x0001=
0x0002=
0x0003=
0x0004=
0x0009=
0x000A=

N/A

input

6093

2byte

N/A

input

6094

2byte

N/A

input

6095

2byte

N/A

input

6096

2byte

N/A

input

6097

2byte

N/A

input

e e B e B W |

6098

2byte

N/A

input

Fref
input
Addr=6072+13*6+4=6154

Addr=6072+13*No.+Fref

6
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1. General
MC510 (Gatewaye) establish a communication between MDS outdoor unit
and ModBus BAS system. Here ModBus protocol is an official open document:
Modicon ModBus Protocol
Reference Guide
March 1992, PI-MBUS-300Rev.D
McQuay protocol is base on RTU.

Led Indicator

“POWER” It is on when power on

“LED1” no indication (spare)

“LED2” no indication (spare)

“COM1” It twinkle when MC501 communicate with BAS

“COM2” It twinkle when MC501 communicate with outdoor unit air

e 6 6 06 0

condition.

3. Installation Attention
® Before operation MC510 power must be off

MC510 is Only installed where no transformer cable, high power ,high
magnetic field

4. Power Source
Only supply AC voltage (100-240V, 50/60Hz) as a power source to the device.

Fuse rated current is 250mA

5. MC510 Interface

29
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Ethernet COMO UBS RS485 RS485 fuse power

to ModBus to air condition unit

6. MC510Bus

MC510 can support maximum up to 8 MDS outdoor unit or MC501-B
converter.
6.1 MC510 and MDS outdoor unit net

OUTDOOR No.0
RS—485 RS—485

BO AO BT Al —
1

!

OUTDOOR No.1

odgody uiguly

T0 ModBus

000
odgody uig uiy

Seee

O
=
=
)
o
=0
=
©

~

6.2 MC510 and MC501-B

]

’_
i
odg ody uiguly

VU
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Bus
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7. Screen Wire Specification

X

BRRLLLS
JXLBE]

7.1 A: conductor, tinned copper wire, section is not less than 0.5 square mm or
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AWG20
B: insulation layer
C: screen layer, tinned copper wire twist, at least 90% screen ratio.
D: protect layer
7.2 Please consult UL2791, A segment cable is not long than 1000 m

8. MC510 and McQuay Air Condition Bus Example
8.1 MC510 AND Digital Variable Multi Unit Bus

MC510 RS485
Ned 1 I 1 =
MDS OUTDOOR MDS OUTDOOR MDS OUTDOOR
No.0 No.1 No.7
[N}
RS485
| MC510
No.1 1 I 1 | i |
MDS OUTDOOR MDS OUTDOOR| MDS OUTDOOR
No.0 No.1 No.7
L}
.
.
.
MCS10 RS485
ModB
ocsus No.15 1 I e |
MDS QUTDOOR MDS OUTDOOR MDS OUTDOOR
No.0 No.1 . No.7

e
MDS INDOOR| |MDS INDOOR| 4 o o MDS _INDOOR|
No.O No.1 No.47
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8.2 MC510 and MC501-B Bus

ModBus

Mes1a RS485
No.0 1 T N i —
MC501_B MC501_B MC501_B
No.Q No.1 “rs No.7
RS485
MC510
No.t | I I — |
MC501_B MC501_B MC501_B
No.0 No.1 wee No.7
.
LJ
.
‘ RS485
MC510
No.5 | I I — |
MC501_B MC501_B MC501_B
No.0 No.1 PR No.7

8.3 Digital Variable Multi Unit and MC501-B Bus

mcC
No.31

Me510 RS485
No. 1 T I e —
MDS Outdoor MDS Outdoor MDS Outdoor
No.0 No.1 M No.7
RS485
— MC510
No.1 1 | I
MC501_B MC501_B MC501_B
No.0 No.1 e w No.7
L)
L]
.
RS485
ModBus MC510
No.15 | I | | | the 1
MDS Outdoor MC501_B MDS Outdoor
No.0 No.1 e No.7
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9. M C510 Setting
9.1 Link PC network card and Ethernet port of MC510 by a cable, and

power on
9.2 Decompress soft wire fold and run “GateWayTool”, select menu
file—New to establish an item, Select the specified path, Enter the software

name and save it, (As shown in the following figure)

'_u“m: :I|J1I

Loy

9.3 Select menu Unit—Unit Manage; enter Unit Manage page (As shown in

the following figure)
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D= ¥

Tl e

Select “New” button to create No.1 Gateway ,default Gateway ID is 1, user
can enter remark in “remark”. Select “Delete” button to delete the gateway

selected in right list

9.4 enter gateway parameter setting page (As shown in the following figure)
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User must set IP paragraph of PC same as default gateway IP paragraph, when
gateway default IP is 192.168.16.150, The IP of PC should be setted
192.168.16.X.. Press “Get” button, Default parameter of Gateway display (As

shown in the following figure)
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“Gateway ID” is the setting gateway No., “Device ID” is the device address
No. in ModBus net. “Outdoor ID” is MDS outdoor unit address No.

9.5 Modification default parameter

“Device Start ID” is the start address of ModBus device

“Outdoor Start ID” is the start address of Outdoor unit or MC501-B
“Outdoor Quantity” is quantity of Outdoor unit or MC501-B

“Baud Rate” is ModBus Baud rate

Fill actual parameter and press “Submit” (note: User must press “Get”
button read default parameter first setting parameter) following figure
display
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If “Result” list display “ok”, It means the address is correct, Press “Close”, it
display “ modify parameter successfully”; If “Result” list display “overlap”, It
means address setting overlap, User must set “Device start ID” again. Give an
example:

The “Device Start ID” of Gateway 1 is 4, and outdoor quantity is 8, so the 8
Outdoors’ ID is 4,5,...11, If the ID of Gateway 2 is setted 10, The “Device Start
ID” of Gateway 2 is10,11...,17, 10 and 11 overlap, When user press “Submit”,
result list display “overlap!!!” (As shown in the following figure), User should
set “device Start ID” 12
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9.6 When press “submit” successfully , press “Exit” exit the setting page,
user repeat step hereinbefore to set next Gateway
9.7 When all Gateway setting finish, select menu Unit—Check All to
check overlap. User can get a configure list.
Note:
A. If User can’t get Gateway parameters, please check net cable ensure
correct link, IP setting is correct
B. Baud Rate support 9600bps, 19200bps, 38400bps
C. User can check Gateway ModBus device ID by pressing “Check”
button
D. All Gateway setting finish, The Gateway gets the specified No.
E. Max supported up to 16 gateways, If gateway more than 16, user
need to establish another channels
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F. After Gateway setting finish, User needed to establish a
communication between gateway ModBus (port A0 and B0O) and
BAS ModBus(port A and B), gateway ModBus (port Al and B1)
and MDS Outdoor or MC501-B(port A and B)When Gateway
work, please open net cable

G. please save correlation document

10. Gateway and PC Simulation Test
10.1 Wire Link

e

/PC COM PORT I !

—_— 10 MBS DUTDOCR
CABLE

RS-4B5 RS232 CONVERTOR

10.2 Test Software
User can test MC510 communication by McQuay COM test software
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10.3 For Example

The indoor No.3 linked “Device ID 2” Outdoor will be on, The Index is

(3-1)*16=32(HEX20)
Send date format:
Description
Slave Address
Function
Coil Address Hi
Coil Address Lo
Force Data Hi

date(Hex)
02
05
00
20
FF
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Force Data Lo 00
Error Checker CRC Hi 8d
Error Checker CRC Lo c3
MC510 Responsion

Slave Address 02
Function 05
Coil Address Hi 00
Coil Address Lo 20
Force Data Hi FF
Force Data Lo 00
Error Check CRC Hi 8d
Error Check CRC Lo c3

If user can receive correct date, It means the communication between
MC510 and BAS is normal (As shown in the following figure); if the indoor is
on, It means the communication between MC510 and MDS is normal
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11 MC510 and ModBus order description
ModBus . o
order explain description
1 Read 1 or many Coil status | Read current on/off variable
3 Read 1 or many Holding Read current Holding value
register
4 Read 1 or many Input Read current Input value
register
5 Write 1 Coil on/off variable | Change Coil variable value
6 Write 1Holding register Change 1 Holding value
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Appendix
M C510 M odBus protocol date list

1 Coil on/off variablelist

No.0 indoor
Addr Variable read / write|data size |valid range [unit  |data type
j |ON/OFF Air - wit | 0T A | coil
condition 1=on
2 |fresh air unit pw | owit | 9T LA | ol
3 ionizer tw wit | 0T 1 NAa | coil
1=on
4 sleep /'w 1bit OiOff N/A coil
1=on
5 [keyboardlock | wit | 0T 1 NA | coil
control 1=on
6 swing tw it | OO | Nna | coil
1=on
7 |Heater control 1 r/w 1bit ?j(;flf N/A coil
8 |Heater control 2 r/w 1bit ?j;if N/A coil
9 remain r/w 1bit N/A coil
10 remain r/'w 1bit N/A coil
11 remain r/'w 1bit N/A coil
12 remain r/'w 1bit N/A coil
13 remain r/'w 1bit N/A coil
14 remain r/w 1bit N/A coil
15 remain r/w 1bit N/A coil
16 remain r/'w 1bit N/A coil
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No.1 indoor
Addr English read / write|data size|valid range| unit | data type
Variable

17 [ONOFFAir) 0 wit | 0T A | coil
condition 1=on

18 |freshairunit| ow | wbit | 90 | NA | col

19 ionizer tw it | OO | na | coil
1=on

20 sleep /W 1bit OiOff N/A coil
1=on

o1 | keyboard wit | 0T I NA | coil
lock control 1=on

2 swing tw it | OO | x| coil
1=on

23 Heater tw it | 7O | na | coil
control 1 1=on

24 Heater tw it | OO | na | coil
control 2 1=on

25 remain r/w 1bit N/A coil

26 remain r/'w 1bit N/A coil

27 remain r/'w 1bit N/A coil

28 remain r/'w 1bit N/A coil

29 remain r/'w 1bit N/A coil

30 remain r/w 1bit N/A coil

31 remain r/w 1bit N/A coil

32 remain r/'w 1bit N/A coil

Note other indoor calculate formula :Addr=16*No.+Fref No.: indoor

No.

Fref: offset

Addr=16*4+1=65

for example,No.4 indoor on/off
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2. Holding variablelist

No.0 indoor
English read /| data . .
Addr Variable write | size valid range unit | data type
0x0001=COOL
0x0002=FAN
Model 0x0003=DRY
3002 operation r/'w | 2byte [0x0004=HEAT N/A | holding
P 0x0008=AUTO
0x0009= Test mode 1
0x000A= Test mode 2
0x0001=LOW
0x0002=Medium .
3003 |Set fan speed | r/w | 2byte 0x0004=High N/A | holding
0x0008= AUTO
Symbol date zoom .
3004 (set temp. r/w | 2byte decuple 0.1 holding
3005 |set humi. r/'w | 2byte 1% holding
3006 |remain r/'w | 2byte N/A | holding
3007 |remain r/'w | 2byte N/A | holding
3008 |remain r/'w | 2byte N/A | holding
3009 |remain r/w | 2byte N/A | holding
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No.1 indoor
English read / data . .
Addr Variable write size valid range unit |data type
0x0001=COOL
0x0002=FAN
model 0x0003=DRY
3010 cation r/w 2byte |0x0004=HEAT N/A  |holding
operatio 0x0008=AUTO
0x0009= Test mode 1
0x000A= Test mode 2
0x0001=LOW
set 0x0002=Medium .
3011 fan speed r/'w 2byte 0x0004=High N/A |holding

0x0008=AUTO

symbol date zoom

3012 | settemp. /W 2byte decuple 0.1 |holding
3013 | set humi. r/w 2byte 1% |holding
3014 | remain r/'w | 2byte N/A  |holding
3015| remain r/'w | 2byte N/A  |holding
3016 | remain r/'w | 2byte N/A  |holding
3017 | remain r/'w | 2byte N/A  |holding

Note other indoor calculate formula Addr=3001+8*No.+Fref No.:
indoor No. Fref: offset for example No.3 fan speed setting Holding Address
Addr=3001+8*3+2=3027 .

3 Input variablelist
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Gateway and outdoor parameter

English  |read /| data . .| data
Addr Variable |write| size valid range unit type
6001 | gateway ID | r |2byte IN/A | input
device .
6002 Start ID r |2byte IN/A | input
outdoor .
6003 Start 1D r |2byte IN/A| input
outdoor .
6004 Num r |2byte I<num <8 IN/A | input
ModBus .
6005 Baud rate r | 2byte IN/A| input
6006
~ remain r |2byte IN/A | input
6020
outdoor unit
6021| software r |2byte IN/A | input
version
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6023

alarm

2byte

bit0=Digital comp overload
bitl1=Fix comp] overload
bit2=Fix comp2 overload
bit3= Fix comp3 overload
bit4=Discharge pressure too
high

bitS=Suction pressure too low
bit6=Outdoor storage
malfunction

bit7= System malfunction
bit8= Discharge temp. too high|
bit9= Discharge temp. too high|
bit10=4WYV malfunction

bitl 1= Ambient temp. exceed
the limit bit12= Emergency run|
bit13= Super heat too low
bit14= Refrigerant leakage
bit15=Slave communication
malfunction

input

6024

alarm

2byte

bit0=Fix comp1 overload bitl=
Fix comp2 overload

bit2= Fix comp3 overload
bit3= Fix comp4 overload
bit4= Discharge pressure too
high

bitS= Suction pressure too low
bit6= Outdoor storage
malfunction

bit7= System malfunction
bit8= Discharge temp. too high|
bit9= Discharge temp. too high
bit10=4WYV malfunction

bitl 1= Ambient temp. exceed
the limit bit]2= Emergency run|
bit13= Super heat too low
bit14= Refrigerant leakage

bitl 5=Slave communication

malfunction

input
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6025
~ remain r |2byte IN/A | input
6072
No.0 indoor
Addr 5;%22}116 r\f/?i(ie/ (sifzt: valid range unit (data type
indoor
6073 junitsoftware r [2byte N/A | input
version
6074 froom temp. r [2byte 0.1 input
6075 humidity r [2byte 1% | input
6076 jout fan temp. r [2byte 0.1 input
0x0000=stop
0x0001=low fan
6077 (fan speed r [2byte [0x0002= Medium fan N/A | input
0x0004= High fan
0X0010=Turbo
bit0=TH1 temp. sensor
bit1=TH2 temp. sensor
bit2=TH3 temp. sensor
bit3=TH4 temp. sensor
bit4=pump malfunction
bitS=spare
bit6= spare
6078 falarm r [2byte Eig: zgzz N/A | input
bit9= spare
bit1 0= spare
bitl1= spare
bit12= spare
bit13= spare
bit14= spare
bitl5= spare
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0x0000=Stop
0x0001=Cool
0x0002=Fan
6079 running status 1| r [2byte [(0x0003=Dry N/A | input
0x0004=Heat
0x0009=Test mode 1
0x000A=Test mode 2

6080 fremain r [2byte N/A | input
6081 fremain r [2byte N/A | input
6082 fremain r [2byte N/A | input
6083 fremain r [2byte N/A | input
6084 fremain r [2byte N/A | input
6085 fremain r [2byte N/A | input
No.1 indoor
English read / |data . .
Index Varable write kize valid range unit (data type
indoor
6086 unitsoftware r [2byte N/A | input
version
6087 froom temp. r Rbyte 0.1 input
6088 humidity r [byte 1% | input
6089 jout fan temp. r [byte 0.1 input
0x0000=stop
0x0001=low fan
6090 (fan speed r Rbyte [0x0002=Medium fan N/A | input
0x0004= High fan
0X0010=Turbo
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bit0O=TH1 temp. sensor
bit1=TH2 temp. sensor
bit2=TH3 temp. sensor
bit3=TH4 temp. sensor
bit4=pump malfunction
bitS=spare

bit6= spare

bit7= spare

bit8= spare

bit9= spare

bit10= spare

bitl11= spare

bit12= spare

bit13= spare

bit14= spare

bitl15= spare
0x0000=Stop
0x0001=Cool
0x0002=Fan

r [2byte |0x0003=Dry N/A | input
0x0004=Heat
0x0009=Test mode 1
0x000A=Test mode 2

6093 fremain r [2byte N/A | input
6094 fremain r [2byte N/A | input

6091 alarm r [2byte N/A | input

running status

6092 1

6095 fremain r [2byte N/A | input
6096 fremain r [2byte N/A | input
6097 fremain r [2byte N/A | input
6098 fremain r [2byte N/A | input
Note other indoor calculate formula Addr=6072+13*No.+Fref. No.: indoor

No. Fref: offset  for example,The No.6 indoor leaving air temperature

input address
Addr=6072+13*6+4=6154
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