Modbus RTU il FA#

V1.2




|:|'_IHE.I="
ChEsiReHs Modbus RTU Hris Tt

H SR ottt 1
FIT T wovvveeesssseeeeesesssssssssssssssssssssss s ssssssss RS R n 2
1 Modbus RTU INBERD AT cooovvvovveeeeeeeeeeseeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse s 3
L1 IHBEIBTRI oo sssssssss s 3
1.2 BFAFRRHIE IR oo ssssssssssssssssssssssssssssss s 4
1.3 ZFAFBEANZETEI oo sssssss s 4
1.4 PLC HUHE R CHIIE DX oo sssssssssssssssssssssssssssssssnnnes 5
2 Modbus RTU FEA WM oooooeeeeeveeeeeeeeseessseseeessessssssssssessssssssssssssesssssssssssssssssssssssssssssssssssssssssssssee 6
2.1 BRZRBBIZF TR OTH oo ssssssssse s sssssssss s ssssssssssss s 6
2.2 BB UM ZTATRR O2H oo sssssssss s sssssssssse s 7
2.3 FEIRREZFATAR O3H oovvvoooeeeceeeeeeeeessssssssssess s sssssssss s ssssssssss s sssssssssss s sssssssssss s 9
2.4 FEEINZFATAE OAH cooovooeoeeeeeeseeeeeeeeesssssssees s ssssssssessssssssssssssss s sssssssssessssssssssssssesssssns 10
2.5 GEALRIE ZFATEE OSH ooveeeeeeeeceeeeeeeeeeeeessissssssssssssesssssssss s sssssssssssssssssssssssessses 12
2.6 EEAEEEZFATRE O6H o.oovovoeoeeeeeoeveeeeeeeseessssseseee s ssssssssess s 13
2.7 BEAERIBIZFATEE OFH oo sssssssssssssssssssse s sssssssssssees 14
2.8 B EZAMBEEEZFAT TOH cooovoooooeeeeeeeeeeeeesessseseeses s sssssssssss s ssssssssse s ssssssseen 16
3 CRC T oo 18
B INTIB I s sSss 22

©2019 PR COR%E) ARAF - REUTH 1




Modbus RTU ¥ T

ZHONGSHENCKEJI

ifllg

B

Modbus 7& — M E AT ML, & Modicon T 1979 5, JNf# I A] 4m fE % 4% il %8 (PLC)
MR FH] . Modbus s& TV AIEIEE PR L S s, - HIAE & Tl 1% & 2 [ A 24 5
FZER 0. Modbus bt H AR IE A5 s A F B 50 T2 1) F B R K A

(1) ATFRRIF HIHRBER

(2) AHXS 2 5y i oLk i 2% 2
(3) XHHENIRE R UL, B SR 3h 5 A A o B 1 BR i e

Modbus Serial
Slaves

ModbusTCP Masters
andior Slaves DeviceMaster UP
Ethermet 2-Port
MNetwork
PLC ModbusTCP Ethenel TCPAP I—P-
- s ModbusTCP A, -
1 ‘—_t'_ —— RS-485 L._
. o | e
scgtl 3 | -
HMI -— '3 23
=1 T
I - o
DeviceMaster UP Master
| 1-Part N
! R5-232 Modbus
-——————————————————— |
SCADA Moabus.chi? - :::l:r
Modbus over
Ethwenat TCPAR | A RS-485
————— "
‘ OPC Servers! All Masters can — e n
- Application(s) commcate to
all Staves
e Serial Connections Modbus Serial Slaves
af—p Ethernet Connections
- =B Epharmel TCPIP Socke! Connctions Modbus Router Firmware
K 1 Modbus M 4% 7~ & &

TE: AT Ox BUE SR H K T it .
©2019 R R5E) TR~ - AT




©

mﬁﬁ 5 =] o
ChEsiReHs Modbus RTU Hris Tt

1 Modbus RTU IhEERE iR
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%% 1.1 Modbus RTU & F ThHERD

MODBUS ‘& F Ih6EF%
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2 ThRERY 01
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(3) 1R
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* 2.1.4 £2PE 0033H F|Z:E 0037 Ik
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(2) #ify
MALHBAE S OTH, BB 27 A7 2 I 4G ik 00C4H, 45 3R 25 A7 4% ik >y 00D9H.
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5 EREoe & ot 00
6 TR 16
7 CRC KBRS 19 BS
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(3) Wi

Wi J52 2% 25 T N S A7 AR 0 S B X (R4, 1 A3 ON; 0 fX3R OFF.
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2.3 ERFFFFA 03H
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PR FFA AR . PTEREBURA B Z ARG A7 35
(2) 2rify
MALHLIE ] O1H . (R 25 77 25 AR 4h Lkl v 006BH, 45 A bk A 006DH. 12 ¢ 75 ] 4
i) 3 MRFEA A AR .
#*23.1 BT AAS—AW

FHFS Thie 16 HEHI R
1 AL 3 01
2 ThRERY 03
3 T AT A AU bl 00
4 THAF AT LA LR 6B
5 AR T 00
6 A AF AR R T 03
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(3) MRy

REFAF AR LN 2 AT 0 T HNMRFF A A7 5110 55 » A5 A7 & i 7 1 U S A%
R B 5 Wtk . DRIFAT AR 18], ARMIEZ AF 28 e e, bk 37 A2 285 A
R 2.3.2 CRORFRAF 74— N

AR TR 03H-HBR [A]

FHFS Thee 16 3%
1 ML HE 01
2 G E 03
3 SRS 06
4 4 1 =5-79(006BH) 00
5 #0451 IK5-719(006BH) 6B
6 4 2 %7719 (006CH) 00
7 ¥ 2 K715 (006CH) 13
8 He# 3 =5 71(006DH) 00
9 ### 3 IKF-715(006DH) 00
10 CRC RS AR F5
11 CRC 57719 79

%233 RIFEAEE 006BH 5 006DH 45 5
006BH 006CH 006CH 006DH

&F 52l &F 7

2.4 REINTHFE 04H

(1) VA
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(2) #i
MHLHBHE Y O1H. N Z5 A7 25 (R AR b g 0008H, 27 A7 #5 U 45 A kil 0009H .. AR
Vil Ui 2 AN A3

K241 THNFHHR—EW

B\ B 1788 04H-EHL R %

FhHFS Thee 16 2 | ¥ 3
1 AT 01
2 ThRERY 04
3 TS LA I 00
4 THAF AL LR 08
5 AR R T 00
6 T AR T 02
7 CRC BHART1T FO
8 CRC #5715 09
(3) iR,

MNTAERKEN 2 M. T RN TAEAT S, A7 8 w7 1 3R g4 4,
R EIE G ALt . NS AFes 2 8], Rt 27 728 e wiofe i, bt 29 A7 28 J5 AL o
K 2.4.2 BN AT AR—0 N

BRI\ T 2% 04H-LHLR [H]

FHFS Tk 16 BEH$IE
1 ALk 01
2 TheERS 04
3 pAEIEE TR 04
4 4 1 %=5-715(006BH) 00
5 45 1155717 (006BH) 0A
6 45 2 %7719 (006CH) 00
7 4 2 IKF-719(006CH) 0B
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8 CRC IR TS 9A
9 CRC K5 = 7 41

* 243 HNFAEEE 000SH F| 0009H 45 5

2.5 HER/ANRE A% 0SH

(D #H
BN B 2 A7 A% . FFOOH {H 1K £k P 4bT- ON AR, 0000H {H 1 K 4k el b T+ OFF iR
Ao OSH F5 A BB REPIRA, 15H 484 AR E Z MR BEMIRA, B4 BRI
SEZLEITK) ON/OFF R3S, {H/Z ON/OFF (#1577 KA A
(2) K
MALHHE A 01H, 28 [ 25 77 2% (il 00ACH. i 00ACH £k [ 4T ON IRZS, BP%dE
P %% FFOOH.

#£2.51 HoALE-—ER

HRANREFER 0SH-EHRIE

FhFS Thig 16 I %
1 ML H A 01
2 Dhfeht 05
3 AT A b 00
4 AT A MBI Y AC
5 ol 1 m FF
6 ol 1R 00
7 CRC BHART 1T 4C
8 CRC #5719 1B
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(3) W

2.5.2 B HANLL B N

HRAAN LB F 5 0SH-EHIR ]

FhFS Thig 16 B H4E
1 ML 01
2 Dhfeht 05
3 A7 A b 00
4 WA A IR Y AC
5 T 1 T FF
6 T R 00
7 CRC KBRS 19 4C
8 CRC #5719 1B

2.6 BE/AMRKEEF 2 06H

(1) Ui
GIRFFA A Ar . R O6H F54 R AERAF BAMRIF A7 45, 10H f54 n DL B A a2
AMRFEAT A7 AR o
(2) ik
MALHLEE Y 01H. CREFEF 225 bk 0000H. 27 4745 A %5 0001H.
#*2.6.1 GRANMREFT A A—IER

HBEAMRFFFS 06H-EHLRIZ

FhHFS Thee 16 3| $dE
1 MALHE 01
2 ThRERY 06
3 AT A b 00
4 A PRI 00
5 Hum T 00
6 Ha Ry 01
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7 CRC IR T 48
8 CRC 5 = 77 0A
(3) Mv;

H2.6.2 HEANMREF W AF AR R

HBEMRIFEFFE 06H- PR [

FhFS Thig 16 B H4E
1 ML 01
2 Lhfeht 06
3 A7 A I 00
4 PFAF RS MBI 00
5 TAF A 00
6 T AF A BT 01
7 CRC KBRS 48
8 CRC #5719 0A

2.7 5L EHFFS OFH

(1) B
HEANKB AR ERIEXFAAMEN “17 FoRpiE RN L REIRE N ON, #
HAEH 07, MR OFF .
(2) ik
MHLHHE R O1H, 2R P8 25 A7 2% (K 4 ik Ay 0013H, £k Pl 27 A7 2% 1) 45 At bk 001CH.
SFETTR 10 DA . AR AR AN R IR
#2.7.1 ZXFE% 745 0013H %] 001CH

001AH 0019H 0018H 0017H 0016H 0015H 0014H 0013H

I I O A A I N B

0022H 0021H 0020H 001FH 001EH 001DH 001CH 001BH
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R 5 — >4 CDH X325 By 0013H %] 001AH, LSB CEARAL ) X 37 2% | 0013H,
FERIEE A7 1A 01H, XHRZFZERE A 001BH £ 001CH, LSB (IRARA) Xf Mk HE 001BH,
HApRMBEHAMERH 0 HA.

*2.72 GEANKETE—ER

HEAN LB T OFH-EH K IE

FhHFS Thee 16 2 | ¥ 3
1 AT 01
2 ThRERY OF
3 TS LA I 00
4 THAF AL LR 13
5 AR R T 00
6 T AR T 0A
7 T 02
8 #4E 1(0013H-001AH) CD
9 4 2(001BH-001CH) 01
10 CRC RER AT 1Y 72
11 CRC 5 &715 CB
(3) MRy

R 273 HENLE AN

FEZ LB F 5 OFH-EH0R B

FhHFS Thee 16 2 | ¥ 3
1 MATL B 01
2 ThRERY OF
3 T AT A At bl 00
4 TFAF AT LA LR 13
5 TAF B T 00
6 WA AR R T 0A
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7 CRC IR T 24
8 CRC 5 = 7 09

2.8 5EZ/MRFFEAF 10H

(1) iH
FENMRFFFEA
(2) ¥R
MALHBNE A 01H . ORIFEFAE S A itk 0001H, #7745 145 A iy 0002H ., St
iin) 2 AN A A o PREFAT A7 AT 0001H 1979 2554 000AH, TREF2F 4745 0002H 1 254 0102H.
#2.8.1 GEAMREEA R

B MRFFFS 10H-EHLRIZ

FhHFS Thee 16 2 | ¥ 3
1 MALHEE 01
2 ThRERY 10
3 THAF AT LA B 00
4 THAF AL LR 01
5 e E T 00
6 A RN T 02
7 T 04
8 Bl 1T 00
9 il 1R 0A
10 s 2w 01
11 ol 2 R 02
12 CRC RER AT 1Y 92
13 CRC #5719 30

% 2.8.2 1RFFAAESE 0001H F| 0002H N7

0001H 0001H 0002H 0002H
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(3) W
7 2.83 BRI AE IR

BE2 MM F S 10H-BHR ]

FhFS Thig 16 B B8
1 ML 01
2 Lhfeht 10
3 T AT A A bl 00
4 T AT AR A U B 01
5 AR T 00
6 TR T 02
7 CRC KBRS 19 10
8 CRC #5719 08
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3 CRC {+&

Modbus HE{E LK CRC (JEIR TR & 2 747, B 16 fir — %, CRC 14
MU B THE, B T T RS 5 B WK R, R ERT, AR . BRI I E
TR AT B0 CRC, LB A 21 CRC 2 75 S5 H0CE (1) CRC ARTF, W0 F 6 & A,
JURA A s

Modbus CRC 5] C iEZ AL

/%%
sekskefoksfeksketokeekekokokeekekokskokskaokekokoskakokekkskokskekokekoksksokekkokokskekskeskokskaokskokoskekskekskokokskekokskokoskekokekokokkskekok

* @file ModbusCRC16. h

* @author ZhongShengke ji Team

% @version V1.2.0

* @date 01-June—-2019

* @brief Calculate the CRC16 value of Modbus RTU data frame
* @copyright  COPYRIGHT 2019 ZhongShengkeji CO.LTD
* @taobao https://shop205432927. taobao. com

* @alibaba https://shop57528a8a66139. 1688. com

* @website www. zhongshengke ji. cn

* @phone 0769-22331829, 138 2574 1827

* @e—mail zskjdg@foxmail. com

sgskskskskskskekeskskskoiskskskesksksksksksksksksioskskoskeskeksksksksisiskskskoskoskekskskskoisisiokekskesk ki sksksksioskoskskeskeskekskekeioiskskskskekskskskor

*/

/* Define to prevent recursive inclusion %/
#ifndef MODBUS CRC16_H
ftdefine MODBUS CRC16_H

/* Exported functions */

void GetModbusCRC16 (unsigned char *puchMsg, unsigned short usMsglLen,
unsigned char *puchCRCLo, unsigned char *puchCRCHi) ;

#endif
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sk skkskokekekekekkekskskskskokekekekskekksk ks skl kiR ok ko skekekekekok

* @file ModbusCRC16. ¢

* @author ZhongShengke ji Team

% @version V1.2.0

* @date 01-June—2019

* @brief Calculate the CRC16 value of Modbus RTU data frame
% @copyright  COPYRIGHT 2019 ZhongShengkeji CO.LTD
* @taobao https://shop205432927. taobao. com

* @alibaba https://shop57528a8a66139. 1688. com

* @website www. zhongshengke ji. cn

* @phone 0769-22331829, 138 2574 1827

* @e—mail zskjdg@foxmail. com

sk skkskokekekekekkskkskskskokekekekskekkk kel skekskekeskekeskek kiR ko skekekekekok

*/

/* Includes %/
#include “"ModbusCRC16.h”

/* Private variables */

/* CRC low byte table %/

static const unsigned char auchCRCLo[]=

{
0x00, 0xCO0, 0xC1, 0x01, 0xC3, 0x03, 0x02, 0xC2, 0xC6, 0x06,
0x07, 0xC7, 0x05, 0xCh, 0xC4, 0x04, 0xCC, 0x0C, 0x0D, 0xCD,
0xO0F, 0xCF, 0xCE, 0x0E, 0x0A, 0xCA, 0xCB, 0x0B, 0xC9, 0x09,
0x08, 0xC8, 0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB, 0xDA, 0x1A,
0x1E, OxDE, 0xDF, 0x1F, 0xDD, 0x1D, 0x1C, 0xDC, 0x14, 0xD4,
0xD5, 0x15, 0xD7, 0x17, 0x16, 0xD6, 0xD2, 0x12, 0x13, 0xD3,
0x11, 0xD1, 0xDO, 0x10, 0xF0O, 0x30, 0x31, 0xF1, 0x33, 0xF3,
0xF2, 0x32, 0x36, 0xF6, 0xF7, 0x37, 0xFb, 0x35, 0x34, 0xF4,
0x3C, 0xFC, 0xFD, 0x3D, 0xFF, 0x3F, 0x3E, O0xFE, 0xFA, 0x3A,
0x3B, 0xFB, 0x39, 0xF9, 0xF8, 0x38, 0x28, 0xE8, 0xE9, 0x29,
0xEB, 0x2B, 0x2A, 0xEA, 0xEE, 0x2E, 0x2F, 0xEF, 0x2D, 0xED,
0xEC, 0x2C, 0xE4, 0x24, 0x25, 0xEb, 0x27, 0xE7, 0xE6, 0x26,
0x22, 0xE2, 0xE3, 0x23, 0xE1, 0x21, 0x20, 0xE0, 0xA0Q, 0x60,
0x61, 0xAl, 0x63, 0xA3, 0xA2, 0x62, 0x66, 0xA6, 0xA7, 0x67,
0xA5, 0x65, 0x64, 0xA4, 0x6C, 0xAC, 0xAD, 0x6D, 0xAF, 0x6F,
0x6E, OxAE, 0xAA, 0x6A, 0x6B, 0xAB, 0x69, 0xA9, 0xA8, 0x68,
0x78, 0xB8, 0xB9, 0x79, 0xBB, 0x7B, 0x7A, 0xBA, 0xBE, 0x7E,
0x7F, 0xBF, 0x7D, 0xBD, 0xBC, 0x7C, 0xB4, 0x74, 0x75, 0xB5,
0x77, 0xB7, 0xB6, 0x76, 0x72, 0xB2, 0xB3, 0x73, 0xB1, 0x71,
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0x70, 0xB0, 0x50, 0x90, 0x91, 0x51, 0x93, 0x53, 0x52, 0x92,
0x96, 0x56, 0x57, 0x97, 0x55, 0x95, 0x94, 0x54, 0x9C, 0x5C,
0x5D, 0x9D, 0x5F, 0x9F, 0x9E, 0x5E, 0x5A, 0x94, 0x9B, 0x5B,
0x99, 0x59, 0x58, 0x98, 0x88, 0x48, 0x49, 0x89, 0x4B, 0x8B,
0x8A, 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

/% CRC high byte table */

static const unsigned char auchCRCHil[]=

{
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1,
0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1,
0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1,
0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1,
0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40
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/* Public functions %/
/%%

* @brief Calculate Modbus CRC16

% @param puchMsg: Data to calculate CRC

% @param usMsglen: Data length

% @param puchCRCHi: High byte of CRC value

% @param puchCRCLo: Low byte of CRC value

% @note  Send the low byte first

* @retval None

*/

void GetModbusCRC16 (unsigned char *puchMsg, unsigned short usMsglen,

unsigned char *puchCRCLo, unsigned char *puchCRCHi)

unsigned char uchCRCLo = OxFF;
unsigned char uchCRCHi = OxFF;

unsigned short ulndex = 0;

while (usMsglLen—)

{

ulndex = (unsigned char) (uchCRCHi “*puchMsg++) ;
uchCRCHi = (unsigned char) (uchCRCLo auchCRCHi [ulndex]) ;
uchCRCLo = (unsigned char) (auchCRCLo[ulndex]) ;

*puchCRCLo = uchCRCHi;

*puchCRCH1

uchCRCLo;
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