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0x05 : Force Single Coil (1EYNEAITEEIAH, By NEAIBIEDHTIRE
OxOF : Force Multiple Coils (16 NHEAITEEIAH)
Auto : T—HEUCEOTOX05/0x0FE A

Max Write Count

CoilDESAH BRI RARAERELET,

*5E2)

Read Bit Unit

CoilzH BN EFBIFE AT 2Ly MR TELE T
SRTEMEN 16 TEIEICHKT RUANEFINBES 1 BICRA"Max Read Count”#%53
FT-EEFREUET.

[1 Device Option]

Discrete Input (READ ONLY)

Max Read Count

Discrete InputiiAHENEERF 1 OCEF TEIRANZRELET .

*EL) *3E2)

Read Bit Unit

Discrete Inputfi#ENEBRFEEI LY MNRERTELET,
FREMEN 16 TTEmEI(CHKT RUANEIRENIHZE —ElICERA"Max Read Count”#
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TURER

“IROATS A A ESEEERLET.

ZEEMT : Primary - SecondaryBE &4 ERELET,

HERM TERRMICHIIEER MG ERELET,

AND : FIVWISNREERMNETHEITSE Primary-Secondary &%
OR : FIVISNIZEEZMHD 1 DThimE T d¢Primary-Secondary ZE

TimeOut (ms)

GX8DAMEBHEERN S DS Z R DR 2R ELE T,

SendWait (ms)

GX8DAMEBHEEENSDILEZRAEL. IROIN> RERODFEX TORFHEF ] Z

MELET,
Retry BEEEROBRITORIEZEELET.
Slave Station Num SMEftEERDBEZANILET,
Address Mode TRUZODAREEIRUET

1-base : HEOXEU7RLAN 1 H5i6F D, BERENLT RUA-1(CT—9EH
0-base : FEMBOXEUYRLANONSIEE S BFRNIZT RLA-T—YEFE

Address Notation

7RUARE AN GEIRUET

[0 Device Option]

Coil (R/W)

Max Read Count

CoilZsHERNE:RET 1 [Ol[CBR TEIdmARERELTFT,

*EL) *3E2)

CoilBZBZTAH B/ DEBERTELES,
0x05 : Force Single Coil (1EyNEAITHEIAH, By NEIEIEDHTTHE

Write Function OxOF : Force Multiple Coils (166 NEAITESEIAH) )
Auto : T—HEUCEoTOX05/0x0FE A
Max Write Count CollDESAHERBRRAEBHERELFT. *5E2)
Read Bit Unit Coilsi» BN EAFEF I LY MR TELET .
REMEN 16 CEIME(CHK T RUANEIRENZIHE 1 BlIC&K"Max Read Count”#5>
T-HEBEFELET,
[1 Device Option] Discrete Input (READ ONLY)
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Max Read Count Discrete InputiiAHEINEERF 1 OlCEF TEIIRAEZRELET . *5E1) *E2)

Read Bit Unit Discrete InputsiAHERNEBRFEE S DL MsZEERTELE T,
SRTEMEN16 T TEE(CHKT RLUANERENIEE —EIICERAX"Max Read Count”#
DT -IEEBUET,

[3 Device Option] Input Register(READ ONLY)

Max Read Count Input RegisterfiHENERER 1 ClICEB CE2mRANEZHRELET. *5E1) *E2)
[4 Device Option] Holding Register(R/W)

Max Read Count Holding Registersn#EINEERF 1 BlICEB CE DA ZHRELE T, *5E1)

Holding Register&&AHEHan DB ZRELEF T .
) ) 0x06 : Preset Single Register (1{EZZiAdH) .
Write Function . . . *E3)
0x10 : Preset Multiple Registers (NfEIEEiAH)

Auto : FT—HERICLHOTOX06/0x10ICE:E

Max Write Count 8% 0x10(CHolding Registers —/E&AHEFERS 1 [OlCEETE2RAEY £512)
EUET, ’
*3¥1)

- &5/\1{ADOMax Read CountFBEIEICEFFRENLT RLZATEMNERL TORVESEREIBY3ETIERK 1 BICEFI D7 RUAEE L THER
NF9.

1) BIEICEFAT >/ N T400001, 400002, 400003, 400004, 400005, 400120%E4RL47T /{1 ADMax Read CountZ120(CF%TE
I 315540000115400120F T2 UIZT RLAIAREL400001151207 - Re—EIDEFE CHAHEDET .

5l 2) BEECEFATS178T400001, 400002, 400003, 400004, 400005, 400120%E#RL4T /{1 ADMax Read CountZ3(CFRET
331555400001/5400003F T37— R, 400004/5400005& T 2 7—R, 4001200 1 I—ReLT 3 EINEFE TT — Y2 5HRADEY

1 3) BEIECEFAT>1/NT400001, 400010, 400011, 400021, 400031, 40004 1%E4ERL47 /{1 ADMax Read Count# 10(CE%EL
Iz4#%%&400001H05400010F T109—-R400011 19—R, 400021 19—K, 400031 19—R, 400041 17—RELT 5 BIOEFETT —F%5TH
EOZEY,

*%¥2)

- HEPRBONZ17NEEEUVERULY RL AN —BITHED T -5 D5%HED /S EIAH N T HEMESRL TIEEW,

AERRBNSTIBL TL\2E LD A ZGRE T B ESBENEENIATEINASNE R A

B9AEREEE DHolding Register(47 /{1 )N 1 ED@EESICRA 1 0 T—ROHSERIEERIZS . GX8DBESRENDST /1 AMax Read Count
EHNEREB(CADE10(SREL TR,

*E3)

- SMBREBEONZ 17V ESEUIE I 3B AHHEBCEDE TEREL TUILEL,
SEUTWRWESAHRDIEERE T LT —IDESAHEEMTONE A
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3.3 iB{SE2th

B GX8 - HEBEEREIDA>HT1— ADEEDIRREZ HEER

- GXSEIHE L&EPZAYFUTTFICRSYY . MyTPyTO4> RODIEXIT [Z29yFUT, AV EE(CEE TS

- [ bO-IWCRIL> ST TERTZR—N (COM1/COM2/COM3) DFRTEN. NEPRBOREANBT LR THI Lz HER
50

mR— NDEBEREOEEOZI
- [2>hO-)LSRIL> PLCITHE{EZIT 1 Z29vF I3,
- EE_t(CDiagnosticsy4( 7O Ry IZDRY T 7w T U, ZZRIDIREERRTRT B,

oK BEHREDIER

Time Out Error I B{ENREDEE
-T—JILEGX8, S BB DR TEIRREZTEED T D, (B8R | BIEBMY—M)

mEEZHS - h
- EBImAR L DB EIERUCEIREN' G DIB AL LU O — hORERT 2L TS,

I5H AE TEsR s
S AT LR, SAT O E OK NG T
EHT—-JINO2FR oK NG —_—
GX8 N=23 &k oK NG
fERAMR—b oK NG
RS INEFR OK NG
TOMMOFFHER T B oK NG
eSS ;EI AANDE oK NG 5. NS DER
oy ok | NG 3. CX8BISHIE
SUTPIINGA=H IRERE oK NG
F—AEyhk OK NG
AbhyTEy OK NG
NUPE ] OK NG
S EBHER CPUDFR OK NG
BIER—-bDEIR (E21-)L4) oK NG
JoRaL (E-R) OK NG
HEEE OK NG
ZOMOFFHEEEER oK NG 4. SMEBHEBR DERTE
SUTPIINGA=H IRERE OK NG
F—5Eyhk OK NG
VASPISIN oK NG
NUSE (I OK NG
P RUREEEF 1Y) 6. HIR—RF7RLX
oK NG (BEMIC DOV TIE. PLCA=A—DY =17
WESBRUTIEL, )
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4. SEPMBRORE
NEPHEZRD I Y- =17 SR L. FME014a831 / FICTMODBUS Serial Slave Driver |%s%EL TEEL,

- Protocol Framef2CRTU/ ASCIIE—-REFE(SERLTUZE0,
- SAEBHEESRID T RL ARy T OREZHERL. TOARABITEU TEET RUAZERLTZEW
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5. 5F=-JI&

ZKChapter(dGX8Li% Ht2RDM. BHEDBEDHDT —TINEEBNTUET .
(RIETERBAIN TV —TILOR(S., FMERHERRA—h—DHER IR GRBBIHENHDET)

m RS-232C (1:13#60)

COM1 / COM2 e PLC
CoEsl ot | BSR4 | CoES i ==
cD 1
é g RD 2 SD
6 9 DTR 4 DTR
r-INaxo5E | SG 5 SG
Tt DSR 6 DSR
D-SUB 9 Pin RTS 7 RTS
male(EX. ™) CTS 8 CTS
9
*iE1) EVEREIET— TR IR IIDIEREEN S REE0 T,
m RS-422 (1:1#E6D)
COM1 / COM2 S PLC
E Eegl«ix1) | EEE | OES =54
RDA(+) 1 SDA(+)
é g 2 SDB(-)
6 9 RDB(-) 4 RDB(-)
B-JNA%HFE | SG 5 SG
TR SDA(+) 6
D-SUB 9 Pin 7
male(EX. ™) 8
SDB(-) 9
*iE1) EVEREIET— TR IR IIDIEREEN S REE0 T,
m RS-485 (1:1##%)
COM1 / COM2 e PLC
C BB ) | B84 | CES 7 E=
RDA(+) 1
1 5 5 i}
S o
3
6 9 RDB(-) 4
=\ IARI5HI SG 5
TR SDA(+) 6 |
D-SUB 9 Pin 7
male(%%. ™) 8
SDB(-) 9

*iE1) EVERHRT—TIVEGIRIIOBRENSRIEEDTY.
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m RS-485

(1:1%560)

GX8 Design Studio S EpigRDIEHREY=—17)

coMm3 o
>l ==y TN ==y
O + SDA(+)
- SDB(-)
| 1 SG SG RDA(+)
)1© il - RDB(-)
+ SG
@)
m RS-422 (1:N#E6) - 1:UBGEEECLT, UFOSETERLTUZE,
é;*; IR {:;; - INEERES ST ;_C%
RDA(+) SDA(+) SDA(+)
RDB(-) SDB(-) SDB(-)
SDA(+) RDA(+) RDA(+)
SDB(-) RDB(-) RDB(-)
SG SG SG
m RS-485 (1:N/N:1i8#) 1: LEEFSECLT. UTFOSETEEL TR,
éﬁ; B IAEHES T EP ;C% B TIERHES T é;c
RDA(+) + +
RDB(-) - -
SDA(+) T—
SDB(-)
SG
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6. YR—hPRLZR

GX8T{EAImIRER R (T, LIF DEBNTY,
CPUES1-IS-X/AATTGU T, WeROEE (PRLR) OENBHBIIENHDEY  GX8I—X(Z, S Ebtkaz > —XhMERTS
BAYRUREEZYR— M EY, ERTZHENMTR— TV RLAEEZBIBVLSICECPUES1-II1-F-NXZ1T7 %25

BRUT/ERU T,

Bit Address Word Address 32 bits Remarks
Coil 000001 - 065536 000001 - 065521
Discrete Input 100001 - 165536 100001 - 165521 LH *F1)
Input Register 300001.00 - 365536.15 300001 - 365536 *F1)
Holding Register 400001.00 - 465536.15 400001 - 465536
*iE1) BSHAHKAE (FRARDEA)
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Appendix A. Standard MODBUS Protocol

AtDIMODBUS Serial Master Driver|h*HR— U TULWAMODBUSTONIILIYY REAEBRICDOVWTERBALE T,

At the message level, the MODBUS protocol still applies the master-slave principle even though the network
communication method is peer-GX8eer. If a controller originates a message, it does so as a master device, and expects a
response from a slave device. Similarly, when a controller receives a message it constructs a slave response and returns it
to the originating controller.

Query message from Master

Device Address Device Address
Function Code Function Code
Eight-Bit | | Eight-Bit
— Data Bytes — — Data Bytes —
Error Check Error Check

Response message from Slave

The Query: The function code in the query tells the addressed slave device what kind of action GX8erform. The data bytes
contain any additional information that the slave will need GX8erform the function. For example, function code 03 will query
the slave to read holding registers and respond with their contents. The data field must contain the information telling the
slave which register to start at and how many registers to read. The error check field provides a method for the slave to
validate the integrity of the message contents.

The Response: If the slave makes a normal response, the function code in the response is an echo of the function code in
the query. The data bytes contain the data collected by the slave, such as register values or status. If an error occurs, the
function code is modified to indicate that the response is an error response, and the data bytes contain a code that
describes the error. The error check field allows the master to confirm that the message contents are valid.
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A.l

“0" Device (Coil)

Read Single Coil :

01

MASTER#28DSlavet¥3ifll (B&F : 178) ©l000020-000056 Coill7—4%HHERBHFICLD. (011X RIL—LEFHBBLET .

® RTU Mode
(Master > Slave : ERJL—1)
212 |o % 1 ~F
3 < ¢ ga 25 cC T
3 [® | 1 = R Vv
e |1B R %2 # c o
-+ § \-‘:||
&
H L |H L|L H
Hex | 11|01 |00| 13|00 |25] -] B Coils —» DikiE
(Slave > Master : BEIL—L10) Coils 27 | 26 | 25 | 24 | 23 | 22 | 21 20
a |l w R on/off | 1 1 0] 0 1 1 0 1
8 % 2 |7 @ RZ Coils | 35|34 (33 |32]31 302928
§ B 4 g’l é onfoff | 0 | 1 | 1o |1 ]o0o]| 1]1
CE g pEprele |2 |¢g 3 Coils | 43| 42|41 |40 |39]38]37]36
T N o ) 73 7} n 73 |
B8R k onfoff | 1 ol 1] 1lolo]|1]|o0
- Coils | 51 | 50 [ 49 | 48 | 47 | 46 | 45 | 44
) CH onfoff | 0 | ol oo 1]1]1]o0
Coils | 59 | 58 [ 57|56 | 55| 54]53]52
oo |11]01]05 | C |6 |B2|0E|1B |~ ‘ — JI I N R A A
D | B 0: OFF / 1:0N
m ASCII Mode
(Master > Slave : BRJIL—A )
8 | & 3 % 1 R F )
3 |g 2 K4 & g8 cC T =
318 o > # = =y
S - B N 25 # 7
k
T
H L L - - - - Ll L H
ASCI 1 0 1 0 1 3 0 2 5 C LF
I R
He 3A |31 (31 (30|31 (30(30|31|33|30(30|32|35/|-—-1|-- 0 | OA
X
D
(Slave > Master : [S&IL—LA)
(@) T 0n | = . . F =
S |8 g K¢ 1 7 L I =
IR ¥
- i T |ye |#8 |52 |28 |g8 [=3
3 g @ 3 @ L@ IS0 L@ Il\
~ o o) (o)) N N
H L L L H
ASCI 1 1 0 1 0 5 C D 6 B 2 0 E 1 B C LF
I R
H 3A |31 |31 |30|31|30|35|43 |44 |36(42 |42 (3230|4531 (42| —| - 0 | OA
ex
D
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Force Single Coil : 05
MASTER#ZRDSIavetzzflInCoil 000173(CFORCEIONI(CULIZHIICED, [051YV> RIL—L%ZERBALE T

® RTU Mode
(Master > Slave : ERJIL—A )/\b
/ M Force Data
g |2 |2 % g ~F i
% 9 Z ] % c High  Low
I I I e R v Force ON | FFy 004
2 B K %2 8 c o
o a ~ 1 Force OFF 00y 00y
|
e
H L H L L H
11 (0500 A |FF |00 | — | —
Hex
C
(Slave > Master : [SZEIL—LA)
212 | % J -
3 < < L a cC I
3 [® |> 1 e R vV
e B S 28 ) cC o
- B &" ~ :ll
S
H L H L L H
110500 A |FF |00 | — | —
Hex
C
m ASCII Mode
(Master > Slave : EXRIJL—A )
8 | £ 0 - % d —~ F )
3 o < < iz} a L T =
3 | & ® > 1 ® R v
R B R L5 oy c o
8
H L - - - - L| L H
ASCI 1 5 0 1 3 0 2 5 C LF
I R
H 3A |31 |31 |30|31|30|30|41 (43|45 |45 |30|30|-—-|-—-1] 0 |OA
ex
D
(Slave > Master : ZEIL—L)
8 | 2 3 % g —~F )
3 @ < < i) a L T =
3 | & ® > 1 ® R v
S| B R 2 oy c o
8
H L - - - - L| L H
ASCI 1 5 0 0 1 3 0 2 5 C LF
I R
H 3A |31 (31 (30|31 |30[30|41 |43 |45 |45 |30 | 30| — ‘ -—- 1 0 | OA
ex
D
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A.2 “1" Device (Discrete Input)

Read Input Status : 02
MASTER#23DSlavetizsfll (B : 17&F) ®I100197-100218 InputlF—A%5RHERZHICED, [02]IYYRIL—L%ERBALET.

® RTU Mode
(Master > Slave : ERIL—A )
Q12 |2 % 1 ~F
3 < ¢ ga 25 cC T
3 [® | 1 = R Vv
2 B |K & 2 co
e
H L J|H L |L H
Hex | 11|02 00| c4 |00 |16] |-
(Slave > Master : S&EIL—L1L) > W Coils ¥ — X% DikfE
g o % ? - F Coils | 204 | 203 | 202 | 201 | 200 | 199 | 198 | 197
< T
35 |3 |4 ¢35 on/off | 1 0 1 0 1 1 0 0
Sl (M B ||| ]| Cco Coils | 212 | 211 | 210 | 209 | 208 | 207 | 206 | 205
& 2|2 |8 |8 :|I on/off | 1 1 0 1 1 0 1 1
LD/ o - - H
R Coils | 220 | 219 | 218 | 217 | 216 | 215 | 214 | 213
218 S on/off | - - 1 1 0 1 0 1
O o -
0: OFF / 1:ON
L H
11 |1 02 | 03 A D 35| —- | —
Hex
C B
m ASCII Mode
(Master > Slave : BRJL—A )
8 | o | % i ~F )
3 o < < oE 25 L T =
3|8 ° > i = R v
S - B N 28 2 cC v
e
H L | H - - L - - Ll L H
ASCI H 1 1 0 2 0 0 C 4 0 0 1 6 C LF
I R
’ 3A |31 (31 (30|32 (30(30(43|34|30(30|31|36|—-—1|-—-- 0 | OA
ex
D
(Slave > Master : [H&EIL—L1L)
e T o) — _
S g o % 1 F—#4(Inputs) T 9; £
3 |g ° > ~ R v
Er g '\ % ~N 5 [6,] g w 5 E g
= ] ] ] |
) ® o ® §
2 2 2
[ = [
o o o
= N N
(o] o =
H H H L | L H
ASCI : 1 1 0 2 0 3 A C D B 3 5 C LF
I R
H 3A |31 |31 |30|31|30|35|41 |43 |44 |42 | 33| 35 ——‘—— 0 | OA
ex
D
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A.3 “3" Device (Input Register)

Read Input Registers : 04
MASTERHBEZRDSlavetkzzfl (FE : 178) DI300009 Register |7 —4%5AEBHICED. [0310Y RIL—L%FBALET .

® RTU Mode
(Master > Slave : ERJIL—A )

e 1% |2 | = EX
3 s |X¥ 88 o # c I
3 [® | 1 S 5 R Y
2 B S td o= c s
= &= e ~ 7

3 |

~ R

H L H L L H
Hex | 11|04 | 00| 08|00 01 |- |-
(Slave > Master : S&IL—L1)

O |2 |o 5 — — F
sl |z |71 79 cx
: s |5 B ¥
= ¥
> = T | 8% -
P o Q |
138 R
H L | L H
1104 |02]00] 0 ——‘——
Hex A

B ASCII Mode
(Master > Slave : BRJL—A )

o) T (%] 3 [} L F =
= |8 g < - L L T =
3 |8 ® > e 8 = R v
ER B R % # c o
e
H L | H L - - - - L Lt H
ASCI : 1 1 0 1 0 0 0 8 0 0 0 1 C LF
I R
" 3A |31 (31 (30|31 (30(30|30|38|30(30(30]|31|-—1|-- 0 | OA
ex
D
(Slave > Master : [S&EIL—L1L)
0 I %) == ) =
S 18| ¢ 2 7 75 TI 2
AL - ¥
A 2 £ s =3
= 5 ‘e l,
o [¢9] T [
- - L |L H
ASCI : 1 1 0 4 0 2 0 0 0 A C LF
I R
H 3A (31|31 |30|31|30|3|30|30(30]|41]|—-—- ‘ -—- 1| 0 | OA
ex
D
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A.4 “4" Device (Holding Register)

Read Holding Registers : 03

MASTERH#EZSDSlavetzsfl (FE : 17) ®l400108 - 400110 Register|T—49%5AEBHICLD. (031X RIL—LEFRBALED

® RTU Mode
(Master > Slave : ERJIL—A )

Q12 |o % 1 -
3 < ~< L] 25 C
3 |1® | e = R
S 1B |k 2 # C
-

Z—LUJ e HM

H L|H L] L H
Hex | 1103 |00 |6B| 00|03 |—-]--

(Slave > Master : [S&IL—L)

(@) w0 =

o & | Pa = —~ F

312 [= |1 79 cz

S g |¥ |8 ¥

5 o R

A B g | 5% 5% 5% =3
R 5 Q9 EQ |
XL ® % o) (?-gr o gr N

= = =

T
-
T
-
T
-
-
T

11 |03 (06| 02| 2 |00|00|00 |64 ]| -—|—
Hex
B
m ASCII Mode
(Master > Slave : EXJL—A )
o) T (%] 3 - L F =
= |8 g < - L L T =
3 | o ® > 1% g = R v
S |~ B R % # c o
e
H L L - - - - Ll L H
ASCI : 1 1 0 1 0 0 1 3 0 0 2 5 C LF
I R
H 3A |31 (31 (30|31 (30(30|31|33|30(30|32|35|-—-1|-- 0 | OA
ex
D
(Slave > Master : ZEIL—L)
(@) T 0n | = ;N . =
3|8 2 = i 55 ~ 7z oy
n f| g ¥
2 i < 57 57 57 <3
P = Q) = = Q |
e 25 3z s & P
- - - - - - L H
ASCI : 1 1 0 3 0 6 0 2 2 B 0 0 0 0 0 0 6 4 C
I R
He 3A |31 |31 |30|31|30|35|30|32(32|42|30(|30(30|30|30(|30 /|36 |34 |- ‘ -— 10
X
D
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Slavet423fln400002 Register(C0003 (hex) F—4%&AFIBHUCLD. [0610¥> RIL—L%EHALET .

®m RTU Mode
(Master > Slave : EXRIJL—A )

o 12 |a % 3 ~ F
% g ¢ g8 a cC T
3 |®° | e o R v
2 B |K & g cu
- § &r :||

e

H L H L L H
Hex | 11|06 [ 00| 01|00 |03 ] -]
(Slave > Master : &EIL—L1)

T\ AU

B
eep 19sald

(Oom0)

juswuwo)d
B4ED onels

Z—UQeH\

H L H L L H
Hex | 11|06 | 00| 01|00 03| --|--

B ASCII Mode
(Master > Slave : ERIL—A )

8 | o 3 v _ 5
3|8 2 4 %E 2 C Z =
3 | & ® > 1t 3 R v
s |- 5 R & o cu
e
H L - - L |H - - Ll L H
ASCI H 1 1 0 6 0 0 0 1 0 0 0 3 C LF
I R
’ 3A |31 (31 (30|36 (3030|3031 |30(30|30|33|-—1|-- 0 | OA
ex
D
(Slave > Master : [S&IL—L1A)
[o] T [9))] o =
o ) o | ?E = — 9" 'R
3 g 2 =
2|8 | M i 8 g
2| B K = g cu
&5 T :ll
e
H L - - L |H - - Ll L H
ASCI : 1 1 0 6 0 0 0 1 0 0 0 3 C LF
I R
H 3A |31 (313036 (3030|3031 30[30|30]|33]|-— ‘ - 0 | OA
ex
D
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Preset Multiple Register : 10
Slavet#23Alm400002 Register(CT000A (hex) 1.10102 (hex) DEHULIEZDDT—4% A TRHICELD. 11010V RIL—L%=EHBALE

9., (Error Code : 90H)
®m RTU Mode
(Master > Slave : BxRIL—A )
9|2 |o e 5 > ~
SENEEE TS T D e 2
SalF| 8 (5% |8 sz 82|02
= 8 o 0 g
= B s |5 | 8&| gs&| =13
> o < [SERT [SENT |
3 ) Mg “ 3 R
‘9_ = =
w0
&
H L | H L H L |H L|L H
Hex | 11|10 |00 | 01 |00 |02 |04 |00 |0A| 01|02 |- ]--
(Slave > Master : &EIL—L1)
9|2 |o e _
3|2 |z gﬁﬁ 55 ci
3 |° | 1 2 2 R W
S B |FK #= o< cC o
- = c 9 ~ 1
= |
w0
o}
H L|H L|L H
Hex | 11|10 0001|0002 |-
m ASCII Mode
(Master > Slave : ERJIL—A )
g |z o) 2 ®0 > =
S g @ v % £8% 7 7
3 | & @ > 1 a2 2 =4
S 17| B K 4 %< # s 7 57
” = e E; S 9 g <
= g V8 Y g
Qh
H L | H L - - L - - - L - - L - -
ASCI 1 0 0 0 1 0 0 2 0 4 0 0 A 0 1 0 2
I
’ 3 31 (31 |131|30|30|30|41(43|30(30(30|32|30|34|30|30|30|41|30]|31]30]|232
ex
A
(.
e E o
c T =
R v
cC o
7
k
L H
ASCI C LF
I R
— |10 oA
Hex
D
(Slave > Master : [H&EIL—L1L)
8 | ¥ <) = o =
] o) o | ?’3 S c ~ F o
3 ] 5 T =
1L : SOy
e 1" | & K 2 g < €7
- &= £ 9 g |
2 |
’(0'_
o)
H L | H - - L - - Ll L H
ASCI 1 0 0 0 0 1 0 0 2 C LF
I R
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3A| 3131303130 |30|30|31|30|30]|30] 32 0

D

0A
Hex
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A.5 LRC/CRC Generation

(1) LRC Generation

The Longitudinal Redundancy Check (LRC) field is one byte, containing an 8-bit binary value. The LRC value is calculated
by the transmitting device, which appends the LRC to the message. The receiving device recalculates an LRC during receipt
of the message, and compares the calculated value to the actual value it received in the LRC field. If the two values are not
equal, an error results.

The LRC is calculated by adding together successive 8-bit bytes in the message, discarding any carries, and then two's
complementing the result. The LRC is an 8-bit field, therefore each new addition of a character that would result in a value
higher than 255 decimal simply ‘rolls over’ the field’s value through zero. Because there is no ninth bit, the carry is
discarded automatically.

A procedure for generating an LRC is:

1. Add all bytes in the message, excluding the starting ‘colon’ and ending
CRLF. Add them into an 8-bit field, so that carries will be discarded.

2. Subtract the final field value from FF hex (all 1's), GX8roduce the
ones—-complement.

3. Add 1 produce the twos—-complement.

— Placing the LRC into the Message

When the 8-bit LRC (2 ASCII characters) is transmitted in the message, the high-order character will be transmitted first,
followed by the low-order character.

For example, if the LRC value is 61 hex (0110 0001):

Colon| Addr | Func | °*2 | Data| Data| Data| Data| “oC| “FC| cr | LF
Count Hi Lo
& 1

- Example
An example of a C language function performing LRC generation is shown below.
The function takes two arguments:

unsigned char *auchMsg ; // A pointer to the message buffer containing
// binary data to be used for generating the LRC
unsigned short usDatalen ; // The quantity of bytes in the message buffer.

The function returns the LRC as a type unsigned char.

— LRC Generation Function

static unsigned char LRC(auchMsg, usDatalen)

unsigned char *auchMsg ; /* message to calculate LRC upon */
unsigned short usDatalen ; /* quantity of bytes in message */
{
unsigned char uchLRC = 0 ; /* LRC char initialized */
while (usDatalLen--) /* pass through message buffer */
uchLRC += *auchMsg++ ; /* add buffer byte without carry */

return ((unsigned char)(-((char)uchLRC))) ; /* return twos complement */
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(2) CRC Generation

The Cyclical Redundancy Check (CRC) field is two bytes, containing a 16-bit binary value. The CRC value is calculated by
the transmitting device, which appends the CRC to the message. The receiving device recalculates a CRC during receipt of
the message, and compares the calculated value to the actual value it received in the CRC field. If the two values are not
equal, an error results.

The CRC is started by first preloading a 16-bit register to all 1’s. Then a process begins of applying successive 8-bit bytes
of the message to the current contents of the register. Only the eight bits of data in each character are used for generating
the CRC. Start and SGX8 bits, and the parity bit, do not apply to the CRC.

During generation of the CRC, each 8-bit character is exclusive ORed with the register contents. Then the result is shifted
in the direction of the least significant bit (LSB), with a zero filled into the most significant bit (MSB) position. The LSB is
extracted and examined. If the LSB was a 1, the register is then exclusive ORed with a preset, fixed value. If the LSB was a
0, no exclusive OR takes place.

This process is repeated until eight shifts have been performed. After the last (eighth) shift, the next 8-bit character is
exclusive ORed with the register’s current value, and the process repeats for eight more shifts as described above. The final
contents of the register, after all the characters of the message have been applied, is the CRC value.

A procedure for generating a CRC is:

1. Load a 16-bit register with FFFF hex (all 1’s). Call this the CRC register.

2. Exclusive OR the first 8-bit byte of the message with the low-order byte of the 16-bit CRC register, putting
the result in the CRC register.

3. Shift the CRC register one bit to the right (toward the LSB), zero-filling the MSB. Extract and examine the
LSB.

4. (If the LSB was 0): Repeat Step 3 (another shift). (If the LSB was 1): Exclusive OR the CRC register with the
polynomial value A0O01 hex (1010 0000 0000 0001).

5. Repeat Steps 3 and 4 until 8 shifts have been performed. When this is done, a complete 8-bit byte will have

been processed.

6. Repeat Steps 2 through 5 for the next 8-bit byte of the message. Continue doing this until all bytes have
been processed.

7. The final contents of the CRC register is the CRC value.

8. When the CRC is placed into the message, its upper and lower bytes must be swapped as described below.

— Placing the CRC into the Message

When the 16-bit CRC (two 8-bit bytes) is transmitted in the message, the low-order byte will be transmitted first,
followed by the high-order byte.

For example, if the CRC value is 1241 hex (0001 0010 0100 0001):

Data CR CE
Addr Func Count Data Data Data Data Clo Chi
4 12

- Example

An example of a C language function performing CRC generation is shown on the following pages. All of the possible CRC
values are preloaded into two arrays, which are simply indexed as the function increments through the message buffer.

One array contains all of the 256 possible CRC values for the high byte of the 16-bit CRC field, and the other array
contains all of the values for the low byte. Indexing the CRC in this way provides faster execution than would be achieved
by calculating a new CRC value with each new character from the message buffer.

Note This function performs the swapping of the high/low CRC bytes internally. The bytes are already swapped
in the CRC value that is returned from the function. Therefore the CRC value returned from the function can be

directly placed into the message for transmission.

The function takes two arguments:

unsigned char *puchMsg ; //A pointer to the message buffer containing
//binary data to be used for generating the CRC
unsigned short usDatalLen ; //The quantity of bytes in the message buffer.

The function returns the CRC as a type unsigned short.
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— CRC Generation Function

unsigned short CRC16(puchMsg, usDatalen)

unsigned char *puchMsg ; /* message to calculate CRC upon */
unsigned short usDatalen ; /* quantity of bytes in message */
{
unsigned char uchCRCHi = OxFF ; /* high byte of CRC initialized */
unsigned char uchCRCLo = OxFF ; /* low byte of CRC initialized */
unsigned ulndex ; /* will index into CRC lookup table */
while (usDatalLen--) /* pass through message buffer */
{

ulndex = uchCRCHi ~ *puchMsgg++ ; /* calculate the CRC */
uchCRCHi = uchCRCLo ~ auchCRCHi[ulndex} ;
uchCRCLo = auchCRCLo[ulndex] ;

}
return (uchCRCHi << 8 | uchCRCLo) ;

- High-Order Byte Table

/* Table of CRC values for high-order byte */

static unsigned char auchCRCHi[] = {

0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80,
0x41, 0x00, OxC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41, 0x00, 0xC1,
0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, OxCO, 0x80, Ox41, 0x01,
0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41, 0x00, OxC1, 0x81,
0x40, 0x00, OxC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, OxCO, 0x80, Ox41, 0x00,
0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41,
0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, OxCO, 0x80,
0x41, 0x00, OxC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x01,
0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, OxCO, 0x80, Ox41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80,
0x41, 0x01, OxCO, 0x80, 0x41, 0x00, 0xC1, Ox81, 0x40

3

- Low-Order Byte Table

/* Table of CRC values for low-order byte */

static char auchCRCLo[] = {

0x00, 0xCO0, 0xC1, 0x01, OxC3, 0x03, 0x02, 0xC2, 0xC6, 0x06, 0x07, OxC7, Ox05, OxC5, 0xC4, 0x04, OxCC, 0x0C, 0x0D,
0xCD, 0x0F, 0xCF, 0xCE, OxOE, Ox0A, OxCA, 0xCB, 0x0B, 0xC9, 0x09, 0x08, 0xC8, 0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB,
OxDA, Ox1A, Ox1E, OxDE, OxDF, Ox1F, 0xDD, 0x1D, 0x1C, 0xDC, 0x14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0x16, 0xD6, 0xD2,
0x12, 0x13, 0xD3, 0x11, 0xD1, 0xDO, 0x10, OxFO, 0x30, 0x31, OxF1, 0x33, OxF3, OxF2, 0x32, 0x36, OxF6, OxF7, 0x37,
OxF5, 0x35, 0x34, 0xF4, 0x3C, OxFC, OxFD, 0x3D, OxFF, Ox3F, 0x3E, OxFE, OxFA, 0x3A, 0x3B, OxFB, 0x39, 0xF9, OxF8,
0x38, 0x28, OxE8, OxE9, 0x29, OXEB, 0x2B, 0x2A, OxEA, OxEE, Ox2E, 0x2F, OXEF, 0x2D, OxED, OXEC, 0x2C, OxE4, 0x24,
0x25, OXE5, 0x27, OXE7, OXE6, 0x26, 0x22, OXE2, OXE3, 0x23, OxE1, 0x21, 0x20, OXEO, OxAO0, 0x60, 0x61, OxA1l, 0x63,
0xA3, 0xA2, 0x62, 0x66, 0xA6, 0xA7, 0x67, OxA5, 0x65, 0x64, 0xA4, 0x6C, OXAC, OXAD, 0x6D, OxAF, Ox6F, OX6E, OXAE,
OxAA, 0x6A, 0x6B, 0xAB, 0x69, 0xA9, OxA8, 0x68, 0x78, 0xB8, 0xB9, 0x79, OxBB, 0x7B, Ox7A, OxBA, 0xBE, Ox7E, OX7F,
0xBF, 0x7D, 0xBD, 0xBC, 0x7C, 0xB4, 0x74, 0x75, 0xB5, 0x77, 0xB7, 0xB6, 0x76, 0x72, 0xB2, 0xB3, 0x73, OxB1, 0x71,
0x70, 0xB0O, 0x50, 0x90, 0x91, 0x51, 0x93, 0x53, 0x52, 0x92, 0x96, 0x56, 0x57, 0x97, 0x55, 0x95, 0x94, 0x54, 0x9C,
0x5C, 0x5D, 0x9D, 0x5F, 0x9F, 0x9E, OX5E, Ox5A, 0x9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, 0x98, 0x88, 0x48, 0x49, 0x89,
0x4B, 0x8B, Ox8A, 0x4A, 0x4E, 0x8E, 0x8F, 0x4F, 0x8D, 0x4D, 0x4C, 0x8C, 0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46,
0x86, 0x82, 0x42, 0x43, 0x83, 0x41, 0x81, 0x80, 0x40

T
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