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1. Modbus Communication

1.1 Modbus Address Mapping

1.1.1 Input Register (3xxxxx) Parameter Table for Modbus RTU Slave / TCP Server

1.1.1.1 Al/DI/ DO/ AO Channel Data (Integer Type)

Modbus Address

OIN[oD AW —-

Notation Register Name Access

Al |  Aprocessvalie | R |
A3 |  A3processvaie | R |
A5 |  Abpocessvalie | R |
A7 |  A7processvalie | R |
N9 | A9processvalie | R |

Al11 Al 11 process value R |

Al13 Al 13 process value [ R |

Al15 Al 15 process value [ R |

Al17 Al 17 process value [ R |

Al19 Al 19 process value [ R |

Al21 Al 21 process value [ R |

Al23 Al 23 process value [ R |

Al25 Al 25 process value [ R |

Al27 Al 27 process value [ R |

Al29 Al 29 process value [ R |

Al31 Al 31 process value [ R |

Al33 Al 33 process value [ R |

Al35 Al 35 process value [ R |

Al37 Al 37 process value [ R |

Al39 Al 39 process value [ R |

Al41 Al 41 process value [ R |

Al43 Al 43 process value [ R |
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Modbus Address | Notation Register Name Access

46 | AM5 |  Al45processvalue | R |
47 |
48 | AM47 | Al47processvalue | R |
49 \
50 Dt [  Ditprocessvalue | R |
51 \
52 DB [  Di3processvale | R |
53 \
54 D5 |  Dibprocessvalue | R |
55 \
56 D7 | ~ Di7processvalue | R |
57 \
58 | D9 [  Di9processvate | R |
59 \
60 | bt [ Diffprocessvalue | R |
61

62 | bM3 [  Dif3processvalue | R |
63 \
64 | b5 [  Dif5processvalue | R |
65 \
66 | b7 [  Dif7processvalue | R |
67 |
68 | DbM9 [  Dif9processvalue | R |
69 |
70 | D21 [  Di2lprocessvalue | R |
71

72 | D23 [  Di23processvalue | R |
73 |
74 DO1 [  DOfprocessvalue | R |
75 |
76 DO3 [  DO3processvalue | R |
77 |
78 DO5 |  DOb5processvalue | R |
79 |
80 DO7 |  DO7processvalue | R |
81 |
82 | D09 |  DO9processvalue | R |
83 |
84 | Do11 | DO ffprocessvalue [ R |
85 |
86 | Do13 | DO 13processvalue [ R |
87 \
88 | D015 |  DOf15processvalve | R |
89 \
90 | DO17 |  DOf7processvalue | R |
91

92 | D019 | DO 19processvalue | R |
93 |
94 | D021 | DO 2Mprocessvalue | R |
95

9 | D028 |  DO23processvalve | R |
97 |
98 AO1 AO 1 process value R
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Modbus Address
99

100

101

102

103

104

105

106

107

108

109

Notation Register Name Access

AO3 AO 3 process value [ R |

AO5 AO 5 process value [ R |

|
AO7 AO 7 process value [ R |
|
AO9 AO 9 process value [ R |
|

AO11 AO 11 process value [ R |

Note: If the register value is 65534, then there is a communication error.

1.1.1.2 Al/ DI/ DO/ AO Channel Data (Float Type)

Modbus Address
1001

1003

1005

1007

1009

1011

1013

1015

1017

1019

1021

1023

1025

1027

1029

1031

1033

1035

1037

1039

1041

1043

1045

1047

1049

1051

1053

1055

1057

1059

1061

1063

1065

1067

1069

1071

Notation Register Name Access

At |  Alfpocessvale [ R |
A3 |  Adprocessvale [ R |
A5 |  AlSprocessvalee [ R |
A7 |  Al7processvale [ R |
M9 |  Al9processvalte | R |

Al11 Al 11 process value [ R |

Al13 Al 13 process value [ R |

Al15 Al 15 process value [ R |

Al17 Al 17 process value [ R |

Al19 Al 19 process value [ R |

Al21 Al 21 process value [ R |

AI23 Al 23 process value [ R |

Al25 Al 25 process value [ R |

Al27 Al 27 process value [ R |

AI29 Al 29 process value [ R |

Al31 Al 31 process value [ R |

AlI33 Al 33 process value [ R |

Al35 Al 35 process value R
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Modbus Address | Notation Register Name Access

1073 \
1075 | A7 |  A37processvalue | R |
1077 \
1079 | AB9 |  AI39processvalue | R |
1081 |
1083 | A41 | Al4lprocessvalue [ R |
1085 \
1087 | A43 |  Ai43processvalue [ R |
1089 \
1091 | A45 |  Ad5processvalue | R |
1093 \
1095 | A47 |  Al47processvalue | R |
1097 |
1099 DI1 | Difprocessvalue | R |
1101 |
1103 DI3_ |  Di3processvalue | R |
1105 \
1107 DI5 |  Dib5processvalue | R |
1109 \
111 DI |  Di7processvalue | R |
1113 |
1115 | D9 |  Di9processvaue | R |
1117 |
1119 | b1 |  Difiprocessvalue | R |
1121 |
1123 | b3 |  Di13processvalue | R |
1125 |
1127 | b5 |  Dif5processvalue | R |
1129 |
1131 | b7 |  Dif7processvalue | R |
1133 |
1135 | bM9 |  Di19processvalue [ R |
1137 |
1139 | DIt | Di2iprocessvalue [ R |
1141 |
1143 | D8 |  DI23processvalue [ R |
1145 |
1147 Dot |  DOfprocessvalue | R |
1149 |
1151 Do3 |  DO3processvalue | R |
1153 |
1155 DO5 |  DOb5processvalue | R |
1157 |
1159 Doz |  DO7processvalue | R |
1161 |
1163 | D09 |  DOYprocessvalue | R |
1165 \
1167 | Dot | DOftfprocessvalue | R |
1169 |
171 | Do13 |  DO13processvalue | R |
1173 |
1175 | DOt5 |  DO15processvalue | R |
1177 \
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Modbus Address | Notation Register Name Access

1179 | DOt7 |  DOf17processvalue | R |
1181 \
1183 | D019 |  DO19processvalue | R |
1185 \
1187 | DO21 | DO 2Mprocessvalue | R |
1189 \
1191 | D023 |  DO23processvalue | R |
1193 \
1195 AOT |  AOfprocessvalue [ R |
1197 |
1199 AO3 |  AO3processvalue | R |
1201 |
1203 AO5 |  AO5processvalue | R |
1205 \
1207 AO7 |  AO7processvalue | R |
1209 \
1211 AO9 |  AO9processvalue | R |
1213 \
1215 | A1 | AOftfprocessvalue | R |
1217 \

Note: If the register value is 3.0+E38, then there is a communication error.

1.1.1.3 Math Channel Data (Integer Type)

Modbus Address | Notation Register Name Access ‘
201
202 | Matht | Mathfprocessvaluelowwod | R
203 |
204 | Math2 | Math2processvaluelowwod | R
205 |
206 | Math3 |  Math3processvaluelowwod | R
207 |
208 | Math4 |  Math4processvaluelowwod | R
209 |
210 | Math5 |  Math5processvaluelowwod | R
211 |
212 | Math6 [ Math6processvalielowword | R |
213 |
214 | Math7 [ Math7processvaluelowword | R |
215 |
216 | Math8 [ Math8processvaluelowword | R |
217 |
218 | Math9 [ Math9processvaluelowword | R |
219 |
220 | Math10 [ Math10processvaluelowwod | R |
221 \
222 | Math1t | Math11processvaluelowwod | R |
223 |
224 | Math12 | Math12processvaluelowwod | R |
225 |
226 | Math13 | Math13processvaluelowwod | R |
227 |
228 Math14 Math 14 process value low word R
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Modbus Address | Notation Register Name Access

229 \
230 | Matht5 |  Math15processvaluelowword | R |
231

232 | Math6 |  Math16processvaluelowword | R |
233 |
234 | Mathi7 |  Math17processvaluelowword | R |
235 \
236 | Math18 |  Math18processvaluelowword | R |
237 \
238 | Math19 [  Math19processvaluelowword | R |
239 \
240 | Math20 [  Math20processvaluelowword | R |
241

22 | Math21 [  Math2fprocessvaluelowword | R |
243 |
244 | Math22 [  Math22processvaluelowword | R |
245 \
246 | Math23 [  Math23processvaluelowword | R |
247 \
28 | Math24 [  Math24processvaluelowword | R |
249 |
250 | Math2s [  Math25processvaluelowword | R |
251

252 | Math26 [  Math26processvaluelowword | R |
253 |
254 | Math27 [  Math27processvaluelowword | R |
255 |
256 | Math28 [  Math28processvaluelowword | R |
257 |
258 | Math29 [  Math29processvaluelowword | R |
259 |
260 | Math30 |  Math30processvaluelowword | R |
261

262 | Math3t |  Math31processvaluelowword | R |
263 |
264 | Math32 |  Math32processvaluelowword | R |
265 |
266 | Math33 |  Math33processvaluelowword | R |
267 |
268 | Math34 |  Math34processvaluelowword [ R |
269 |
270 | Math35 |  Math35processvaluelowword [ R |
271

272 | Math36 |  Math36processvaluelowword | R |
273 |
274 | Math37 |  Math37processvaluelowword | R |
275 |
276 | Math38 |  Math38processvaluelowword | R |
277 |
278 | Math39 |  Math39processvaluelowword | R |
279 |
280 | Mathd0 |  Math4Oprocessvaluelowword [ R |
281
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Modbus Address | Notation Register Name Access

282 Math41 Math 41 process value low word [ R |
283 |
284 Math42 Math 42 process value low word [ R |
285 |
286 Math43 Math 43 process value low word [ R |
287 |
288 Mathd4 Math 44 process value low word [ R |
289 |
290 Math45 Math 45 process value low word [ R |
291 [ Math46 |  Math46processvaluehignword | R |
292 Math46 Math 46 process value low word [ R |
293 | Math47 |  Math47processvaluehighword | R |
294 Math47 Math 47 process value low word [ R |
295 | Math48 |  Math48processvaluehighword | R |
296 Math48 Math 48 process value low word [ R |
297 [ Mathd9 |  Math49processvaluehignword | R |
298 Math49 Math 49 process value low word [ R |
299 \
300 Math50 Math 50 process value low word [ R |
301 |
302 Math51 Math 51 process value low word R |
303 |
304 Math52 Math 52 process value low word R |
305 |
306 Math53 Math 53 process value low word R |
307 |
308 Math54 Math 54 process value low word R |
309 |
310 Math55 Math 55 process value low word [ R |
311 |
312 Math56 Math 56 process value low word [ R
313 |
314 Math57 Math 57 process value low word [ R |
315 |
316 Math58 Math 58 process value low word [ R |
317 |
318 Math59 Math 59 process value low word [ R |
319 |
320 Math60 Math 60 process value low word R

Note: If the register value is 4294967294, then there is a communication error.

1.1.1.4 Math Channel Data (Float Type)

Modbus Address | Notation Register Name Access
1401 |
1403 | Math2 [  Math2processvaie | R |
1405 |
1407 | Mathd [  Math4processvaie | R |
1209 |
1411 | Math6 [  Math6processvaie | R |
1413 |
1415 | Math8 [  Math8processvaie | R |
1417 |
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Modbus Address | Notation Register Name Access

1419 | Math10 |  MathfOprocessvalve | R |
1421 |
1423 | Matht2 |  Math12processvalve | R |
1425 \
1427 | Mathi4 |  Mathtdprocessvalue | R |
1429 |
1431 | Math6 |  Math16processvalue | R |
1433 \
1435 | Math18 [  Math18processvalue | R |
1437 |
1439 | Math20 [  Math20processvalue | R |
1441 \
1443 | Math22 [  Math22processvalue | R |
1445 |
1447 | Math24 [  Math24processvalue | R |
1449 |
1451 | Math26 [  Math26processvalue | R |
1453 \
1455 | Math28 [  Math28processvalue | R |
1457 \
1459 | Math30 [  Math30processvalue | R |
1461 |
1463 | Math32 [  Math32processvalue | R |
1465 |
1467 | Math34 [  Math34processvalue | R |
1469 |
1471 | Math36 [  Math36processvalue | R |
1473 |
1475 | Math38 [  Math38processvalue | R |
1477 |
1479 | Math40 [  Math4Oprocessvalue | R |
1481 |
1483 | Math42 |  Math42processvalue | R |
1485 |
1487 | Mathd4 |  Math4dprocessvalue | R |
1489 |
1491 | Math46 |  Math46processvalue | R |
1493 |
1495 | Math48 |  Math48processvalve [ R |
1497 |
1499 | Math50 |  Math50processvalve [ R |
1501 |
1503 | Math2 |  Math52processvalue | R |
1505 \
1507 | Maths4 |  Math5dprocessvalue | R |
1509 \
1511 | Math$6 |  MathS6processvalue | R |
1513 \
1515 | Math58 |  Math58processvalve [ R |
1517 |
1519 Math60 Math 60 process value R

Note: If the register value is 3.0+E38, then there is a communication error.
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1.1.1.5 PID Process Control Module Data (Integer Type)
Modbus Address| Notation Register Name Access |

401 C1_PV | Currentprocessvalve  |R |
402 [ C1.8V | CurrentsetpointvValue | R |

PV mode selection?

0:PV1
403 C1_PVMD 1:PV2

2:PV1-2

3:PV2-1
404

IN2 unit selection®

0:°C
405 C1_IN2U 1 oF

2:PU
406 | \
407 C1_MV2 Current output 2 value (R |
408 | |
409 C1_ERROR | Currenterrorcode®  |R |
410

Event input function”

0: None

1: SP2

2: PID2

3:SP.P2

4: RS.A1
41 C1_EIFN 5 RS.A2 R

6:R.A1.2

7:D.01

8:D.02

9:D.01.2

10: LOCK
412 \ |
413 C1_SP1 Setpoint 1 (R |
414 | |
415 C1_Profile Profile number (R |
416 \ |
M7 C1_Cycle Cycle remaining for the current loop (R |
418 \ |
419 C1_Hold Profile held (R |
420 | \
421 | C1Down | Runningrampdownsegment  |R |
422 | |

Profile error
423 C1_ProfileERROR | 0: Normal

1: Holdback timeout
424 | Currentprocessvave | R |
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Modbus Address| Notation

Register Name

| Access

425 C2_SV Current setpoint Value (R |
426
IN1 unit selection?
0:°C
427 C2_IN1U 1:°F
2:PU
428
429 C2_MV1 Current output 1 value (R |
430 |
431 C2 ALM Conta!’ns conditional code of parameters' resolution and current alarm R
status®
432
Setpoint mode selection®
0: SP1.2
1: MIN.R
433 C2_SPMD 2.HRR R
3: PV1
4: PV2
5: PUMP
434
435 [Reseve  |Reseve |R |
436 |
437 C2_SP2 Setpoint 2 (R |
438 |
439 | C2 Segment | Segmentnumber  |R |
440 \
441 [C2Run | Proflerunning  |R |
442 |
443 [C2Up | Runningrampupsegment  |R |
444 |
445 C2_Unit Current input unit (R
446
447 C3_PV | Currentprocessvalve ____[R
448 |
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Modbus Address| Notation

Register Name
PV mode selection?

0:PV1
449 C3_PVMD 1:PV2

2:PV1-2

3:PV2-1
450

IN2 unit selection?

0:°C
451 C3_IN2U P

2:PU
452 | |
453 C3_MV2 Current output 2 value (R |
454 ‘
455 C3_ERROR | Currenterrorcode®  |R |
456

Event input function’

0: None

1: SP2

2: PID2

3: SP.P2

4: RS.A1
457 C3_EIFN 51 RS A R

6: R.A1.2

7:D.01

8:D.02

9:D.01.2

10: LOCK
458 | \
459 C3_SP1 Setpoint 1 (R |
460 \ |
461 C3_Profile Profile number (R |
462 \ |
463 C3_Cycle Cycle remaining for the current loop (R |
464
465 C3_Hold Profile held (R |
466 \ |
467 | C3 Down | Runningrampdownsegment  |R |
468 | |

Profile error
469 C3_ProfileERROR | 0: Normal
1: Holdback timeout

470

LYAl C4_8V

Current setpoint Value R
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Modbus Address| Notation Register Name

472

IN1 unit selection?

0:°C
473 C4_IN1U 1 oF

2:PU
474
475 C4_MV1 Current output 1 value (R |
476 |
477 C4_ALM Conta!’ns conditional code of parameters' resolution and current alarm R

status®
478

Setpoint mode selection®

0: SP1.2

1: MIN.R
479 C4_SPMD 2:HRR R

3: PV1

4. PV2

5: PUMP
480
481 | Reseve  |Reseve  |R
482 |
483 C4_SP2 Setpoint 2 (R |
284 |
485 | C4 Segment | Segmentnumber | R
486 |
487 | C4Run | Profleruning _|R
488 |
489 [ C4Up | Rumingrampupsegment _|R
490 |
491 C4_Unit Current input unit (R
492
493 C5_PV | Currentprocessvalve _______[R
294 |

FDC_PR_User_Manual_ModbusParameterOnly_UMFPRO1H_rev_H.docx December 2019 Page 13 of 81



Modbus Address| Notation

Register Name
PV mode selection?

0:PV1
495 C5_PVMD 1:PV2

2:PV1-2

3:PV2-1
496

IN2 unit selection®

0:°C
497 C5_IN2U 1 oF

2:PU
498 | |
499 C5_MV2 Current output 2 value (R |
500 ‘
501 C5_ERROR | Currenterrorcode  [R |
502

Event input function’

0: None

1: SP2

2: PID2

3: SP.P2

4:RS.A1
503 C5_EIFN 5 RSA2 R

6:R.A1.2

7:D.01

8:D.02

9:D.01.2

10: LOCK
504 | |
505 C5_SP1 Setpoint 1 (R |
506 | \
507 C5_Profile Profile number (R |
508 \ |
509 C5_Cycle Cycle remaining for the current loop (R |
510 \ |
511 C5_Hold Profile held (R |
512
513 | C5 Down | Runningrampdownsegment  |R |
514 | |

Profile error
515 C5_ProfileERROR | 0: Normal
1: Holdback timeout

516

517 C6_SV

Current setpoint Value R
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Modbus Address| Notation Register Name

518
IN1 unit selection?
0:°C
519 C6_IN1U 1 oF
2:PU
520
521 C6_MV1 Current output 1 value (R |
522 \
523 C6_ALM Conta!’ns conditional code of parameters' resolution and current alarm R
status®
524
Setpoint mode selection®
0: SP1.2
1: MIN.R
525 C6_SPMD 2:HRR R
3: PV1
4: PV2
5: PUMP
526
527 | Reseve  |Reseve  |R
528 |
529 C6_SP2 Setpoint 2 (R |
530 |
531 | C6_Segment | Segmentnumber _|R
532 |
533 | C6Run | Profileruning R
534 \
535 | C6Up | Rumningrampupsegment _____|R
536 \
537 C6_Unit Current input unit (R
538
539
540
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Modbus Address| Notation Register Name " Access

(3, ]
S

(3]
(3]
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Modbus Address| Notation Register Name " Access
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Note 1: PVMD

Parameter Value | Display Symbol Description |
0 PV1 Use PV1 as process value
1 PV2 Use PV2 as process value
2 P1-2 Use PV1 - PV2 (difference) as process value
3 P2-1 Use PV2 - PV1 (difference) as process value
Note 2, 3: IN1/IN2 unit
Parameter Value Display Symbol Description |
0 °C Degree C unit
1 °F Degree F unit
2 PU Process unit
Note 4: ALM
MSB LSB
15 14 013 21 109 8 7 65 43 2 1 0
=BIN2K
If BIN2= 8~18, then
BIN2K=00 A 4
If BIN2=1, then BIN2K=01  [* =ALMK
If BIN2=19, 21, 22, 23 then =00: No Alarm
BIN2K=10 activated
Otherwise, BIN2K=11 =01: Alarm 1
activated
=10: Alarm 2
=BIN1K activated
IfBIN1<11, then BIN1K=00 =11: Alarm 1 &
If 11< BIN1<17, then < alarm 2 activated

BIN1K=01
Otherwise, BIN1K=10

=DP2K=DP2 <

=DP1K=DP1 [«

=A1FNK

If A1FN = 8, 9 then
A1FNK =0
Otherwise ATFNK = 1

=BPVMDK

If BPVMD=1 then
BPVMDK=0 <
Otherwise BPVMDK=1

v

=A2FNK

If A2FN = 8, 9 then
A2FNK =0
Otherwise A2FNK =1
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=AOFNK

If AOFN =0, 2, 3 then
AOFNK =00

If AOFN = 1 then
AOFNK = 01

If AOFN =4, 7 then
AOFNK =10

If AOFN =5, 6 then
AOFNK =11

Page 18 of 81




Note 5: Error Code

Error Code Error Description |
1 lllegal setup values used: PV1 is used for both PVMD and SPMD that is meaningless for control
2 lllegal setup values used: PV2 is used for both PVYMD and SPMD that is meaningless for control
3 lllegal setup values used: P1-2 or P2-1 is used for PVMD while PV1 or PV2 is used for SPMD.
Dependent values are used for PV and SV will produce the incorrect result of control
4 lllegal setup values used: COOL is used for OUT2, but DIRT (cooling action) is already used for OUT1
or PID mode is not used for OUT1 (that is PB1 or PB2 =0, and TI1 or TI2 =0)
lllegal setup values used: unequal IN1U and IN2U or unequal DP1 and DP2 while P1-2 or P2-1 is used
5 for PYMD or, PV1 or PV2 is used for SPMD or, P1.2.H, P1.2.L, D1.2.H or D1.2.L are used for A1FN or
A2FN
6 lllegal setup values used: OUT2 select =AL2 but A2FN select NONE
7 lllegal setup values used: Dwell timer (TIMR) is selected for both A1FN and A2FN
17 Computing error: lllegal floating-point data
18 Computing error: Arithmetic result overflow or underflow
19 Computing error: divided by zero
20 Computing error: lllegal BCD data entry
21 Timing error: A to D conversion data error due to overrun
26 Fail to perform the auto-tuning function
27 Incorrect calibration procedure or tolerance of analog component too big to meet the specified accuracy
32 Cold junction compensation device(s) malfunction
34 Input 2 (IN2 ) signal too low
35 Input 2 (IN2 ) signal too high
36 Input 1 (IN1) signal too low
37 Input 1 (IN1) signal too high
38 Input 2 ( IN2 ) sensor break, or input 2 current below 1 mA if 4-20 mA is selected, or input 2 voltage
below 0.25V if 1 - 5V is selected
39 Input 1 (IN1) sensor break, or input 1 current below 1 mA if 4-20 mA is selected, or input 1 voltage
below 0.25V if 1 - 5V is selected
40 A to D converter or related component(s) malfunction
Note 6: SPMD
Parameter Value Display Symbol Description |
0 SP1.2 Use SP1 or SP2 (depends on EIFN) as setpoint
1 MIN.R Use minute ramp rate as setpoint
2 HR.R Use hour ramp rate as setpoint
3 PV1 Use IN1 process value as setpoint
4 PV2 Use IN2 process value as setpoint
5 PUMP Selected for pump control
Note 7: EIFN
Parameter Value | Display Symbol Description |
0 NONE Event input no function
1 SP2 SP2 activated to replace SP1
2 PID2 PB2, TI2, TD2 activated to replace PB1, TI1, TD1
3 SP.P2 SP2, PB2, TI2, TD2 activated to replace SP1, PB1, TI1, TD1
4 RS.A1 Reset alarm 1 output
5 RS.A2 Reset alarm 2 output
6 RA1.2 Reset alarm 1 & alarm 2
7 D.O1 Disable Output 1
8 D.02 Disable Output 2
9 D.01.2 Disable Output 1 & Output 2
10 LOCK Lock all parameters
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1.1.1.6 PID Process Control Module Data (Float Type)
Modbus Address| Notation Register Name Access |

1601 C1_PV | Currentprocessvalve ____[R |
1603 |

PV mode selection’

0:PV1
1605 C1_PVMD 1:PV2

2:PV1-2

3:PV2-1
1607

IN2 unit selection?

0:°C
1609 C1_IN2u 1 oF

2:PU
1611 |
1613 C1_MV2 Current output 2 value (R |
e
1617 C1_ERROR | Currenterrorcode?  [R |
1619

Event input function”

0: None

1: SP2

2: PID2

3: SP.P2

4. RS.A1
1621 C1_EIFN 5 RS.A2 R

6: R.A1.2

7:D.01

8:D.02

9:D.01.2

10: LOCK
1623 \ |
1625 C1_SP1 Setpoint 1 (R |
1627 | |
1629 C1_Profile Profile number (R |
1631 | |
1633 C1_Cycle Cycle remaining for the current loop (R |
1635 \ |
1637 C1_Hold Profile held (R |
1639 \ \
1641 [ C1 Down | Runningrampdownsegment  [R |
1643 | |

Profile error
1645 C1_ProfileERROR | 0: Normal

1: Holdback timeout
1647 |
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Register Name

| Access

1649 C2_8V Current setpoint Value (R |
1651
IN1 unit selection?
0:°C
1653 C2_IN1U 1 oF
2:PU
1655
1657 C2_MV1 Current output 1 value (R |
1659 |
1661 C2 ALM Conta!’ns conditional code of parameters' resolution and current alarm R
status®
1663
Setpoint mode selection®
0: SP1.2
1: MIN.R
1665 C2_SPMD 2.HRR R
3: PV1
4: PV2
5: PUMP
1667
1669 | Reseve  |Reseve  |R
1671 |
1673 C2_SP2 Setpoint 2 (R |
1675 \
1677 | C2 Segment | Segmentnumber |R
1679 \
1681 | C2Run | Profleruning | R
1683 \
1685 [ C2Up | Rumningrampupsegment ____|R
1687 \
1689 C2_Unit Current input unit (R
1691
1693 C3_PV | Currentprocessvalve ____[R
1695 |
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Register Name
PV mode selection?

0:PV1
1697 C3_PVMD 1:PV2

2:PV1-2

3:PV2-1
1699

IN2 unit selection®

0:°C
1701 C3_IN2u P

2:PU
1703 | |
1705 C3_MV2 Current output 2 value (R |
1707 ‘
1709 C3_ERROR | Currenterrorcode®  |R |
1711

Event input function’

0: None

1: SP2

2: PID2

3:SP.P2

4:RS.A1
1713 C3_EIFN SRS A5 R

6: RA1.2

7:D.01

8:D.02

9:D.012

10: LOCK
1715 |
1717 C3_SP1 Setpoint 1 (R |
1719 | \
1721 C3_Profile Profile number (R |
1723 \ |
1725 C3_Cycle Cycle remaining for the current loop (R |
1727 | |
1729 C3_Hold Profile held (R |
1731 | |
1733 | C3 Down | Runningrampdownsegment R |
1735 \ |

Profile error
1737 C3_ProfileERROR | 0: Normal
1: Holdback timeout

1739

1741 C4_8V

Current setpoint Value R
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1743

IN1 unit selection?

0:°C
1745 C4_IN1U 1 oF

2:PU
1747
1749 C4_MV1 Current output 1 value (R |
1751 \
1753 C4_ALM Conta!’ns conditional code of parameters' resolution and current alarm R

status®
1755

Setpoint mode selection®

0: SP1.2

1: MIN.R
1757 C4_SPMD 2:HRR R

3: PV1

4. PV2

5: PUMP
1759
1761 | Reseve  |Reseve  |R
1763 |
1765 C4_SP2 Setpoint 2 (R |
1767 |
1769 | C4 Segment | Segmentnumber | R
1771 \
1773 | C4Run | Profleruning _|R
1775 \
1777 [ C4Up | Rumingrampupsegment _|R
1779 \
1781 C4_Unit Current input unit (R
1783
1785 C5_PV | Currentprocessvalve ____[R
1787 |
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Register Name
PV mode selection?

0:PV1
1789 C5_PVMD 1:PV2

2:PV1-2

3:PV2-1
1791

IN2 unit selection®

0:°C
1793 C5_IN2U P

2:PU
1795 \ |
1797 C5_MV2 Current output 2 value (R |
1799 ‘
1801 C5_ERROR | Currenterrorcode®  |R |
1803

Event input function’

0: None

1: SP2

2: PID2

3: SP.P2

4: RS.A1
1805 C5_EIFN 51 RS A R

6: R.A1.2

7:D.01

8:D.02

9:D.01.2

10: LOCK
1807 | |
1809 C5_SP1 Setpoint 1 (R |
1811 | \
1813 C5_Profile Profile number (R |
1815 | |
1817 C5_Cycle Cycle remaining for the current loop (R |
1819 | |
1821 C5_Hold Profile held (R |
1823 \ |
1825 | C5 Down | Runningrampdownsegment  |R |
1827 \ |

Profile error
1829 C5_ProfileERROR | 0: Normal
1: Holdback timeout

1831

1833 C6_SV

Current setpoint Value R
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1835

IN1 unit selection?

0:°C
1837 C6_IN1U 1 oF

2:PU
1839
1841 C6_MV1 Current output 1 value (R |
1843 |
1845 C6_ALM Conta!’ns conditional code of parameters' resolution and current alarm R

status®
1847

Setpoint mode selection®

0: SP1.2

1: MIN.R
1849 C6_SPMD 2:HRR R

3: PV1

4: PV2

5: PUMP
1851
1853 | Reseve  |Reseve  |R
1855 |
1857 C6_SP2 Setpoint 2 (R |
1859 |
1861 | C6_Segment | Segmentnumber _|R
1863 \
1865 | C6Run | Profileruning R
1867 \
1869 | C6Up | Rumningrampupsegment _____|R
1871 \
1873 C6_Unit Current input unit (R
1875
1877
1879
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1881
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1.1.1.7 System Information (Integer Type)

901

Modbus Address Register Name

Access |

Percentage free of internal memory | R |

902

1.1.1.8 System Information (Float Type)

Modbus Address Register Name \ Access
2901 Percentage free of internal memo [ R |
2903

1.1.2 Holding Register (4xxxxx) Parameter Table for Modbus RTU Slave / TCP Server

1.1.2.1 External Channels 2 Bytes Data (Integer Type)

Modbus Address |

OIN[ocg| AW IN|—

Notation Register Name Access

Ext3
Ext5
Ext7
Ext9

Ext25 Measured data on External 25

Ext27 Measured data on External 27

Ext29 Measured data on External 29

Ext31 Measured data on External 31

Ext33 Measured data on External 33

Ext35 Measured data on External 35

Ext37 Measured data on External 37
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39
3‘1’
&
:g
:?f
“
5
5
=
7
gg
gg
g§
gg
gg
gg
;(1)
;i
:,/g
:,/g
:I/g
:(1)
:§
::
:g
:g
3‘1) Ext91 Measured data on External 91 R/W ‘
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| Ext92 [ = MeasureddataonExternal92 | = RW |
Ext93 Measured data on External 93
| Ext94 [ = MeasureddataonExternal94 |  RW |
Ext95 Measured data on External 95
|

94
95
96

Note: If the register value is 65534, then there is a communication error.

1.1.2.2 External Channels 4 Bytes Data (Integer Type)

Modbus Address | Notation Register Name Access
T
205
05
a7
5
3
35
212 Ext8
213 Ext9
213
ggg
i
529
o1
55
s
g
7%
341
gg Ext22 The high word of measured data is on External 22 RIW |
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245
37
o
351
e
o
257
i
751
588
ggg
ggg
ggg
o
57
579
381
o
s
W
289
i
%
295
296
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297 Ext49 The high word of measured data is on External 49

299
o
ggg
a7
s
o
T
3
213
213
ggg
gg?
ggg
ggg
ggg
ggg
22(1)
gzg
gzg
gzg
g:g Ext75 The high word of measured data is on External 75 R/W |
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o
=
ggg
ggg
=
o
5
55
S
s
g;g
g;?
g;g
ggg
gg?
ggg
ggg
392

Note: If the register value is 4294967294, then there is a communication error.

1.1.2.3 External Channels 4 Bytes Data (Float Type)

Modbus Address \ Notation Register Name Access
1001
1003 |
1005
1007 |
1009 Measured data on External 5
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1011 \
1013 Ext7
1015 \
1017 Extd
1019 |
1021
1023 |
1025
1027 \
1029
1031 |
1033
1035 \
1037
1039 \
1041
1043 \
1045
1047 \
1049
1051

1053
1055 |
1057
1059 |
1061
1063 |
1065
1067 |
1069
1071

1073
1075 |
1077
1079 |
1081
1083 |
1085
1087 |
1089
1091

1093
1095 \
1097
1099 \
1101
1103 \
1105
1107 |
1109
1111

1113
1115
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117
1119

1121
1123 \
1125
1127 \
1129
1131

1133
1135 \
1137
1139 \
141
1143 |
1145
1147 \
1149
1151

1153
1155 \
1157
1159 |
1161
1163 |
1165
1167 |
1169
1171

1173
1175

177
1179 |
1181
1183 |
1185
1187 |
1189
1191

Note: If the register value is 3.0+E38, then there is a communication error.
1.1.3 Holding Register Parameter Table for Remote Command

1.1.3.1 Command Data
Modbus Address

10002

10003
10004
10005
10006
10007
10008

Register Name \ Note Access |

Start / Stop data log ? g:gft
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10102

10103 | BachName | © [ RW |
10104 T BaohNeme | © | RW
10105 | BatchName | = @® [ RW |
10106 ‘ ‘
10107 | BatchName |  @® [ RW |
10108 ‘ ‘
10109 "-
10110

10111 | BatchName |  ©® | RW |
10112 ‘ ‘
10113 "-
10114

10115 "-
10116

10117 __
10118

10119 | BatchName |  ©® | RW |
10120 ‘ ‘

each registerb

10122 ‘ ‘
10123 | Commentt |  ® | RW |
10124 ‘ ‘
10125 | Commentt |  ® | RW |
10126 ‘ ‘
10127 | Commett |  ® | RW |
10128 ‘ ‘
10129 | Commett |  ® | RW |
10130 ‘ ‘
10131 | Commemt | = ® [ RW |
10132 ‘ ‘
10133 | Commemt | = ® [ RW |
10134 ‘ ‘
10135 | Commemt | = ® [ RW |
10136 ‘ ‘
10137 | Commemt | = ® [ RW |
10138 ‘ ‘
10139 | Commemt | = ® [ RW |
10140 ‘ ‘
10141 | Commemt |  ® [ RW |
10142 ‘ ‘
10143 | Commemt | = ® [ RW |
10144 ‘ ‘
10145 | Commemt | = ® [ RW |
10146 ‘ ‘
10147 | Commemt | = ® [ RW |
10148 ‘ ‘
10149 | Commemt | = ® [ RW |
10150 ‘ ‘
10151 -’-
10152 ‘
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10153 | Commentt |  ® | RW |
10154 | |
10155 | Commentt |  ® | RW |
10156 \ \
10157 | Comment2 |  ® | RW |
10158 | |
10159 | Comment2z |  ©® | RW |
10160 | |
10161 Commem2 |  ®© | RW |
10162 \ \
10163 Commemt2z | = ©® | RW |
10164 \ \
10165  Commem2z | = ©® | RW |
10166 | |
10167 Commemt2z | = ©® | RW |
10168 | |
10169 Commem2z | = ©® | RW |
10170 \ \
10171  Commem2z |  ©®© | RW |
10172 \ \
10173  Commem2z | ©®© | RW |
10174 | |
10175  Commem2z |  ©®© | RW |
10176 | |
10177 Commem2 |  ©®© | RW |
10178 | |
10179  Commem2z | ©® | RW |
10180 | |
10181  Commemt2z | © | RW |
10182 | |
10183 l  Commemt2 | © | RW |
10184 | |
10185 | Comment2 |  ©® | RW |
10186 | |
10187 | Comment2z |  ©® | RW |
10188 | |
10189 | Comment2z |  ©® | RW |
10190 | |
10191 | Comment2 |  ©® | RW |
10192 | |
10193 | Commemt3 |  ©® | RW |
10194 \ \
10195 | Commemt3 |  ©® | RW |
10196 | |
10197 “
10198

10199 | Commemt3 |  ©® | RW |
10200 | |
10201 | Commemt3 |  ©® | RW |
10202 | |
10203 | Commemt3 |  ©® | RW |
10204 | |
10205 Comment3 0 RIW
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10206 \ \
10207 | Commes3 |  ® | RW |
10208 \ \
10209 | Commem3 |  ©® | RW |
10210 | |
10211 | Commes3 |  ® | RW |
10212 \ \
10213 | Commest3 |  ® | RW |
10214 \ \
10215 | Commem3 |  ® [ RW |
10216 | |
10217 | Commem3 |  ® [ RW |
10218 | |
10219 | Commem3 |  ® [ RW |
10220 | |
10221 | Commem3 | = ® [ RW |
10222 \ \
10223 | Commem3 | = ® [ RW |
10224 \ \
10225 | Commem3 |  ® [ RW |
10226 | |
10227 | Commem3 |  ® [ RW |
10228 | |
10229 | Comment4 |  @® [ RW |
10230 | |
10231 | Comment4 |  @® [ RW |
10232 | |
10233 | Comment4 |  @® [ RW |
10234 | |
10235 | Comment4 |  @® [ RW |
10236 | |
10237 | Comment4 [  ® | RW |
10238 | |
10239 | Comment4 [  ® | RW |
10240 | |
10241 | Comment4 [  ® | RW |
10242 | |
10243 | Comment4 [  ® | RW |
10244 | |
10245 | Comment4 |  ©® | RW |
10246 | |
10247 | Comment4 [  ® | RW |
10248 | |
10249 | Comment4 |  ©® | RW |
10250 \ \
10251 | Comment4 |  ©® | RW |
10252 | |
10253 | Commentd | = © | RW |
10254 | |
10255 | Commetd | = © | RW |
10256 | |
10257 | Comment4 [  ® | RW |
10258 | \
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10259 | Commentd |  © | RW |
10260 \ \
10261 | Commentd | © | RW |
10262 \ \
10263 | Commetd | © | RW |
10264 | |
10265 | Commems |  ©® | RW |
10266 \ \
10267 | Comments |  ® [ RW |
10268 \ \
10269 | Comments |  ® [ RW |
10270 | |
10271 | Comments |  ® [ RW |
10272 | |
10273 | Comments |  ® [ RW |
10274 | |
10275 | Comments | = ® [ RW |
10276 \ \
10277 | Comments | = ® [ RW |
10278 \ \
10279 | Comments |  ® [ RW |
10280 | |
10281 | Comments |  ® [ RW |
10282 | |
10283 | Comments |  ® [ RW |
10284 | |
10285 | Comments |  ® [ RW |
10286 | |
10287 | Comments |  ® [ RW |
10288 | |
10289 | Comments |  ® | RW |
10290 | |
10291 | Commests | = ©® | RW |
10292 | |
10293 | Commests | = ©® | RW |
10294 | |
10295 | Commemts | = ©® | RW |
10296 | |
10297 | Commests | = ©® | RW |
10298 | |
10299 | Commests | = ©® | RW |
10300 | |
10301 | Commem6 | ©® | RW |
10302 | |
10303 | Commem6 | ©® | RW |
10304 | |
10305 | Commem6 |  ©® | RW |
10306 \ \
10307 | Comme6 | = ©® | RW |
10308 | |
10309 | Comme6 | = ©® | RW |
10310 | |
10311 Comment6 @ RIW

FDC_PR_User_Manual_ModbusParameterOnly_UMFPRO1H_rev_H.docx December 2019 Page 39 of 81



Modbus Address | Register Name \ Access |

10312 \ \
10313 | Commea6 |  ©® | RW |
10314 \ \
10315 | Comme6 |  ©® | RW |
10316 | |
10317 | Comme6 |  ® | RW |
10318 \ \
10319 | Commem6 |  ©® | RW |
10320 \ \
10321 | Commemts |  ® [ RW |
10322 | |
10323 | Comments |  ® [ RW |
10324 | |
10325 | Comments |  ® [ RW |
10326 \ \
10327 | Comments |  ® [ RW |
10328 \ \
10329 | Comments |  ® [ RW |
10330 \ \
10331 | Comments |  ® [ RW |
10332 | |
10333 | Comment6 |  ® [ RW |
10334 | |
10335 | Comments |  ® [ RW |
10336 | |
10337 | Comment7 |  ® [ RW |
10338 | |
10339 | Comment7 |  ® [ RW |
10340 | |
10341 | Comment7 |  ® [ RW |
10342 | |
10343 | Commentz | = ® | RW |
10344 | |
10345 | Commentz | = ® | RW |
10346 | |
10347 | Commentz | = ® | RW |
10348 | |
10349 | Commentz | = ©® | RW |
10350 | |
10351 | Commentz | = ©® | RW |
10352 | |
10353 | Commentz |  ©® | RW |
10354 | |
10355 | Commentz | ® | RW |
10356 \ \
10357 | Commentz | ® | RW |
10358 \ \
10359 | Commentz | ©® | RW |
10360 | |
10361 | Commentz | = ©® | RW |
10362 | |
10363 | Commentz | = ® | RW |
10364 | |
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10365 | Commentz |  ©® | RW |
10366 \ \
10367 | Commentz |  ©® | RW |
10368 \ \
10369 | Commentz | ® | RW |
10370 \ \
10371 | Commentz |  ® | RW |
10372 | |
10373 | Commem8 |  ® [ RW |
10374 | |
10375 | Commem8 |  @® [ RW |
10376 \ \
10377 | Commem8 |  @® [ RW |
10378 \ \
10379 | Commem8 |  @® [ RW |
10380 \ \
10381 | Commem8 |  ® [ RW |
10382 \ \
10383 | Commem8 | = ® [ RW |
10384 \ \
10385 | Commem8 |  ® [ RW |
10386 | |
10387 | Commem8 |  ® [ RW |
10388 | |
10389 | Commem8 |  ® [ RW |
10390 | |
10391 | Commemt8 |  ® [ RW |
10392 | |
10393 | Commem8 |  @® [ RW |
10394 | |
10395 | Commem8 |  @® [ RW |
10396 | |
10397 | Commemt8 | = ©® | RW |
10398 | |
10399 | Commemt8 | = ©® | RW |
10400 | |
10401 | Commemt8 | = ©® | RW |
10402 | |
10403 | Commem8 | = ©® | RW |
10404 | |
10405 | Commem8 | = ©® | RW |
10406 | |
10407 | Commem8 | ©® | RW |
10408 \ \
10409 | Commem9 | © | RW |
10410 | |
10411 | Commem9 | © | RW |
10412 | |
10413
10414 | |
10415
10416 | |
10417 Comment9 @ RIW
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10418 \ \
10419 | Comment9 |  © | RW |
10420 \ \
10421 | Comment9 |  © | RW |
10422 | |
10423 | Comment9 |  © | RW |
10424 | |
10425 | Comment9 |  © | RW |
10426 \ \
10427 | Commemt9 |  @® [ RW |
10428 | |
10429 | Commemt9 |  @® [ RW |
10430 \ \
10431 | Commemt9 |  @® [ RW |
10432 | |
10433 | Commemt9 | = @® [ RW |
10434 \ \
10435 | Commemt9 | = @® [ RW |
10436 \ \
10437 | Commemt9 |  @® [ RW |
10438 | |
10439 | Commemt9 |  @® [ RW |
10440 | |
10441 | Commemt9 |  @® [ RW |
10442 | |
10443 | Commemt9 |  @® [ RW |
10444 | |
10445 | Commentt0 |  @® [ RW |
10446 | |
10447 | Commentt0 |  ® [ RW |
10448 | |
10449 | Commentto [  ® | RMW |
10450 | |
10451 | Commentto [  ® | RW |
10452 | |
10453 | Commentto [  ® | RMW |
10454 | |
10455 | Commentto [  ® | RW |
10456 | |
10457 | Commentto [  ® | RMW |
10458 | |
10459 | Commentto |  ©® | RW |
10460 \ \
10461 | Commentto [  ® | RMW |
10462 | |
10463 | Commentto |  ® | RW |
10464 | |
10465 | Commentto | = ® | RW |
10466 | |
10467 | Commentt0 [  ® | RW |
10468 | |
10469 | Commentto | = ® | RW |
10470 | |
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10471 | Commentto |  ©® | RW |
10472 | |
10473 | Commentto |  ©® | RW |
10474 | |
10475 | Commentto |  ©® | RW |
10476 \ \
10477 | Commentto |  ©® | RW |
10478 \ \
10479 Commentto |  ©® | RW |
10480 | |
10481 | Descripon |  ©® | RW |
10482 \ \
10483 | Descripon | 0 ® | RW |
10484 \ \
10485 | Descripon |  ©® | RW |
10486 | |
10487 | Descripon |  ©® | RW |
10488 \ \
10489 | Deseripon | 0 ©® | RW |
10490 \ \
10491 | Descripon |  ©® | RW |
10492 | |
10493 | Descripon |  ©® | RW |
10494 | |
10495 | Descripon |  ©® | RW |
10496 | |
10497 | Descripon |  ©® | RW |
10498 | |
10499 | Descripon |  ©® | RW |
10500 | |
10501 | Descripon | ©® | RW |
10502 | |
10503 | Descripion |  ©® | RW |
10504 | |
10505 | Descripion |  ©® | RW |
10506 | |
10507 | Descripion |  ©® | RW |
10508 | |
10509 | Descripon |  ©® | RW |
10510 | |
10511 | Descripion |  ©® | RW |
10512 \ \
10513 | Deseripion |  ©® | RW |
10514 \ \
10515 | Descripion | ® | RW |
10516 \ |
10517 | Deseripion |  ©® | RW |
10518 | |
10519 | Deseripion |  ©® | RW |
10520 | |
10521 | Descripion |  ©® | RW |
10522 | |
10523 Description O] RIW
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| Descripon | @ © | RW |
| Descripon | © | RW
| |

10526

10527 | Descripion |  ® | RW |
10528 | |
10529 | Descripion |  ©® | RW |
10530 | |

1.1.3.2 Scale Low (DWord Type)

Modbus Address | Register Name \ Note Access
OV orG o Sce Low Bl 5 VAT [ O LR
o —— N S
s T — | " R
T T | " B
s T | " R
T B R T
T . R T
:glg -‘_
2313 -_
:g:g -_
:82? -_
:ggg __
:ggg __
st el v
o7 T oSyl e v
O el v
e I S I
s I S I
05T eyl — v
L T e o
I B T
zgg The low word of Scale Low data is on Al22 ‘ @ RIW ‘

FDC_PR_User_Manual_ModbusParameterOnly_UMFPRO1H_rev_H.docx December 2019 Page 44 of 81



Modbus Address | Register Name \ Note Access

toss—— T R T
1o —— T R P
B R T
o R B R T
s A s |
T | R
T T | " B
s T | B
R B R T
e IR R N I
:ggg -‘_
:ggg -‘_
:ggg -‘_
:g;g __
:g;§ __
ors el v
ot el v
ors el v
Lo ool T v
e I S I
s S S S T
toor—— T O S R T
L T 0
o L R T
L T 0w
105 -_
4096
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Modbus Address | Register Name \ Note Access

4097 The low word of Scale Low data is on DI1 IR ]

e o m—
O o m——
s e e —
e — ey o —
T i o e m—
0 —E i o e m—
| o —
s o ——
S — e e e —
v B
s S
oz S
oo S
v R T T
T R
e St m——
s St ——
s S ——
T e —
T e —
e e e m—
T oo —
s 15—
e R B T
e — Ty T —
mg The low word of Scale Low data is on DO3 ‘ R ‘
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Modbus Address | Register Name \ Note Access

o — e ey m——
s — e ey m——
ot — Ty T —t
oy —T ey T —
e — e e T m——
T — e e m——
s e e m—
6t T e m—
oy e e m——
o IR T
T I T
1 —— I
s —— I T
T —— I S TR
T —— I P
i o ——
s s o ——
i85 oo —
it o ——
5 m——
T e m—
s o —
ot P —
o —— T T
o T N S TR
i —_
4202
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Modbus Address | Register Name \ Note Access

4203 The low word of Scale Low data is on AO6 - IrR ]

ot — e e m——
T — e e m——
e ST —
| T —
s e —
sy m—
T ey et —
e —— iy e m——
T —— iy e ——
= B
s e S
7 S
s e S
o1 S S
o B
e TS e el —
T TS e e el —t
e TS e el —
NS
RS
s —r
i RS e T ——
ot | S e e e S——
S S T
s B e 1 —
:ggg The low word of Scale Low data is on Math20 ‘ R ‘
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Modbus Address | Register Name \ Note Access

ey ey o — 1
e ey o e — T
B 1 —
s —
oo ey o =
Ty 1 —
o ey 1 m—
Ty T m—
TS —
o R R R
1 —— I T
1 —— I T
1o I T
1o —— I P
o —— I P
T TS e e ol ——
s S e e ol —
TS e e ol —
s TS e el —
Ty —
Ty —
ey
Ty
T T
o I L T
a —_
4308
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Modbus Address | Register Name \ Note Access

4309 The low word of Scale Low dataisonMath47 |  |R |

ey — -
s e m—
e —
e B —
e 1 —
T e 1 —
oS e 1 m—
ot ey —
rT | o e —
s S e B
s e S
T e S
e R R P T
s B
v S
e Sl e m——
e Sl e m——
et oSl o m——
e e —1
i e e —(l B
T —— e i m—
e o —
e o e —
o R S T
sy o e —
222(1) The low word of Scale Low data is on Ext13 ‘ R ‘
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Modbus Address | Register Name \ Note Access

s — 5 s m—
ot s m——
T —
e e —
| m—
TS —E S e m—
T e m—
T m—
Te | — e m——
T S T
R S
iss—— TR
o
o
TR
e e m——
ot Sl ——
T et B —
s e m——
T el
s ——E T m——
o |RAE e e T o ——
o | RAE o e T o S——
e o e —
e o e —
o —_
4414
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Modbus Address | Register Name \ Note Access

4415 The low word of Scale Low data is on Ext40 IR ]

s e m—
s s m—
T e —
s e —
ot S m——
T S m——
e S m—
T —— T m——
s —— T m——
s
v S
v
v S
iR B
ss—— R T
7 oo m——
ts e m—
e e ——
s e ——l
o e —1 B
o e—
e AE e e T S—
o |RATE e e T o ——
T —— R S T
Hor A E T e e (N
4466 | |
4467 The low word of Scale Low data is on Ext66 R
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Modbus Address | Register Name \ Note Access

s s m——
T s m——
s R e e B
T
Ty m——
e m——
O S m—
s S m—
St — T m——
I R T
vos—— R
v S
v
R TP N TS
R T P N TS
ts e m——
e Sl m——
e ——
s Sl ——
07— —
05—l m—
e o e —
s o e —
v T
o e SR T
s —_
4520
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Modbus Address | Register Name \ Note Access

4521 The low word of Scale Low data is on Ext93 - IrR ]

4522 | |
4523 The low word of Scale Low data is on Ext94 - [rR ]
4524 [ IrR_ ]
4525 The low word of Scale Low data is on Ext95 IR ]
4526 | |
4527 The low word of Scale Low data is on Ext96 R
4528 | |

1.1.3.3 Scale High (DWord Type)

Modbus Address | Register Name \ Note Access
YT Y R T N
SO TRt ———
i T e T e ————
G007 TR ot S
oo T B R
oo TR B R
oo —— R S R
o R S I
o T S I
o e S B
ot e e s B
s e Sl e s B
s e B
T T T R R
o e R NN
2222 -_
2222 -_
282: "-
2323 "-
2223 -‘_
2822 The low word of Scale High data is on Al21 | |
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Modbus Address | Register Name \ Access |

roe—— T S B
ro—— T S B
ggzg "-
ggzg "-
oot e B
s e A - s B
s e - s B
oy e B
o T T R R
e @]
2222 -‘_
222: -‘_
2223 -‘_
2323 __
22;(1) __
2g;§ -_
28;2 -_
28;3 -_
28;3 -_
ggg? -’-
gggg -’-
gggg -’-
gggg -’-
gggg -_
gggg -_
gggg -_
6094
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Modbus Address | Register Name \ Access |

6095 The low word of Scale High data is on Al48 o | RwW |

s T S B
oo T S B
oo R T R R B
o —— T
s S m— "
iy e m— "
ios T S m—
o R N B
o R T S N B
211: _“
2113 _“
2113 _“
ggg _“
213 _-_
2122 _-_
7 T e ——
iz TR m——
ST oo R m——
oo I TR
o I TR
sy T ——
O 17T~ Y E—
orr—— TR R S S
o T S B
e R B
gm The low word of Scale High data is on DO2 ‘ R ‘
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Modbus Address | Register Name \ Access |

ores—— R T S B
oo T S B
o — T T
o ——
S T e e e St —
s e S T m—
e e m—
s e M E—
o TR A R B
o T e
2123 _“
21;2 _“
21;2 _“
21;2 _-_
21;3 _-_
ST TRl T —r—"
o e T m——
s e e T —r—
i85 TRl T —r—"
ity TR e T m——
i [ T T
oI R S R
o] o S o o]
N 1 Ty E—
o T Y B
5105 —-m
6200
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Modbus Address | Register Name \ Access |

6201 The low word of Scale High data is on AO5 | R |

oo —— TR S B
oo R S B
gggg _“
o ——
I e e m— "
s e e i —
s e o m— "
o T R
T T R B
gggg _“
gggg _“
gggg _“
233 _“
ggg _-_
223(1) _-_
ggg _-_
ggg _-_
ggs _-_
o T TR
2222 _“
ggg _“
g::g _“
g::g _“
ggzg _“
gigg _-_
gggg The low word of Scale High data is on Math19 | R |
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Modbus Address | Register Name \ Access |

TR S B
or—— T S B
o
e T R
s e T e —
et v T TN et
ety e T o —
s e T e —
T R S B
o S T
22;2 _“
22;'? _“
22;3 _“
2222 _“
ggg _“
s TR S oo m—r—
Oy TS oo m—r—
s et e m—r—"
ST e e oo m—r—
o I TR
A SR R
O oo
O B 1 - I
oo S S
o Y Y B
Gl —-:-
6306
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Modbus Address | Register Name \ Access |

6307 The low word of Scale High dataisonMath6 | | R |

s TR S B
oI S R
gg:g _-_
gg:g _-_
Ty e T e —
s R e T e s —
et T e —
T R S B
T R R B
2223 _“
2g§g _“
2222 _“
2gg§ _“
ggg _-_
2333 _-_
ggg _-_
22:(1) _-_
gg _-_
gg:g _“
ggzg _“
ggzg _“
gggg _“
gggi _“
gggz _“
gggg _“
gggg The low word of Scale High data is on Ext12 | R |
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Modbus Address | Register Name \ Access |

oo T S B
oo — T T S B
T R
o R
e e e —
T e e m—
s e e m—
e e m—
o TR N B
o —— A
222‘; _“
o T e LT e —r—"
s T e LT e —r—
ot TR LT s —r
oy TR e e LT e —(
G130 T e T —r—"
R lSEsbEEE R
D B 1 Ty S I
I N 1 Ty I
D I 1 Ty I
1 Ty E—
i —-m
6412
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Modbus Address | Register Name \ Access |

6413 The low word of Scale High data is on Ext39 ] R |

G1s T Ty m—
ST — T T m——
o T T —r——
o S B
33— T E e i m—
i3t T E e i m——
37— T i m—
i2s e T —
i e Ty —r
T
oo T A
T
T T
T e R
oio—— TR S
s T e LT e —r—"
S T e LT e —r—"
Stds TR el L —(
i T ——
s e e —r
s — e TS m—r
i BT U ———
e e BT U ———
it e U —r—
e T BT U e —rm—
gzg‘; The low word of Scale High data is on Ext65 | R |
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Modbus Address | Register Name \ Access |

oir—— T S B
oios—— T S B
o
o ——
S e m—
Sy TR S ey —
s e o —
i e e m—
R T N B
N e GEE ]
o I
o I
I
o I
o I
I R T
i I R T
oo T e L —
ot TR e LT —(
ooy Tl e STt —(
ety T L —(
oo R S R
oI R S S
oo —— S S R
o R T R B
Gei7 —-m
6518
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Modbus Address | Register Name \ Access |

6519 The low word of Scale High data is on Ext92 ] R |

oI T S B
o —— T S B
T R B
et —-m
6528

Note:
The Scale Low / High can be modified only when the input type is Linear.

1.1.3.3.1  How to calculate Modbus Scale Low / High

¢+ Get Scale low and Scale High from Recorder Al Configuration
% Calculate Scale Range,
[Scale Range = Scale High - Scale Low
++ Calculate Modbus Range
Modbus Scale Range = &cale Range * 1.2
++ Calculate Modbus Scale Low = Scale Low - (Modbus &cale Range - Scale Range)
++ Calculate Modbus Scale High = Scale High + (Modbus &cale Range - &Scale Range)

++ Convert the Modbus Scale Low / High value to DWord value using the below formulae.
(Modbus Scale Low * DP Value) — (—2147483648)
* 4294967295

2147483647 — (—2147483648)

DWord Value = (

DP DP Value
0 1

1 10

2 100

3 1000

4 10000
S 100000

For example:
Scale Low is 500, Scale High is 1000
fScale Range = Scale High - Scale Low = 1000 -500 = 500
Modbus &cale Range = &Scale Range * 1.2 = 500*1.2= 600
Modbus Scale Low = Scale Low - (Modbus &cale Range - &Scale Range)
=500 - (600 -500) = 500 -100 = 400
Modbus Scale High = Scale High + (Modbus &cale Range -Scale Range)
=1000 + (600 - 500) = 1000 + 100 = 1100
Convert the Modbus Scale Low value to DWord value:
(((400 * DP Value) - (-2147483648)) / (2147483647-(-2147483648))) * 4294967295
The DP value is 1 when the DP is 0 =>
((400 - (-2147483648)) / 4294967295) *4294967295
= (2147484048/4294967295)* 4294967295
= 2147484048
Convert the Modbus Scale High value to DWord value:
(((1100 * DP Value) - (-2147483648)) / (2147483647- (-2147483648))) * 294967295
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The DP value is 1 when the DP is 0 =>
(1100 - (-2147483648)) / (2147483647 - (-2147483648)) 4294967295
= (2147484748/4294967295)* 4294967295

=2147484748
Convert DWord value to Real Scale Value:

Modbus Scale High = ((((DWord Value - 0) * 4294967295) / 4294967295) + (-2147483648)) / DP Value
=((((2147484748-0)* 4294967295) | 4294967295) + (-2147483648))/1
=(((2147484748*4294967295)/ 4294967295)- 2147483648)/1
=0147484748-2147483648
=1100

= ((((DWord Value - 0) * 4294967295) / 4294967295) + (-2147483648)) / DP Value
= ((((2147484048-0) * 4294967295) | 4294967295) + (-2147483648))/1

= (((2147484048* 4294967295) | 4294967295) -2147483648)/1

=2147484048-2147483648

=400

Modbus Scale Low

1.1.3.3.2 How to calculate Scale Low / High

Let's say Scale Low is ‘A’ and Scale High is ‘B’
Modbus Scale Low = Scale Low - (Modbus &cale Range - Scale Range)
= Scale Low-(Scale High-Scale Low) *1.2- (Scale High-Scale Low)
=A-(B-A) *1.2-(B-A)
=A-(1.2B-1.2A-B+A)
=A-(0.2B-0.2A)
Modbus Scale Low =1.2A-0.2B Equation 1

Modbus Scale High = Scale High + (Modbus &cale Range -&cale Range)
= Scale High + ((Scale High-Scale Low) *1.2 - (Scale High- Scale Low))
=B+((B-A) *1.2-(B-A))
=B+(1.2B-1.2A-B+A)

=B+(0.2B-0.2A)
Modbus Scale High =1.2B-0.2A Equation 2
Multiply by 6
6*Modbus Scale High =7.2B-1.2A
1.2A=7.2B-(6*"Modbus Scale High) Equation 3

Replace 1.2A in Equation 1 with the value in Equation 3

Modbus Scale Low =1.2A-0.2B

Modbus Scale Low=7.2B-(6*Modbus Scale High)-0.2B

Modbus Scale Low=7B-(6*Modbus Scale High)

Modbus Scale Low+(6*Modbus Scale High) =7B

(Modbus Scale Low+(6*Modbus Scale High))/7 =B Equation 4
Replace B Value in Equation 2 to find A Value

Modbus Scale High =1.2B-0.2A

Modbus Scale High =1.2*((Modbus Scale Low+(6*Modbus Scale High))/7)-0.2A
0.2A=1.2*((Modbus Scale Low+(6*Modbus Scale High))/7)-Modbus Scale High
A=(1.2*((Modbus Scale Low+(6*Modbus Scale High))/7)-Modbus Scale High)/0.2-------------- Equation 5

FDC_PR_User_Manual_ModbusParameterOnly_UMFPRO1H_rev_H.docx December 2019 Page 65 of 81



1.1.3.4 Others (Word Type)

Modbus Address | Register Name \ Note Access |
11001 | PRVOrSon | | R |
11002 | \
Note:
0 Standard
1 Plus 1
2 Plus 2
3 Plus 3

1.2 Modbus Communication

1.2.1 Read Input Registers (Function 0x04)

The function code is used to read from 1 to 120 contiguous input registers in the remote device.
Query

The query message specifies the starting register and quantity of registers to be read. Registers
are addressed starting at zero: register 1 — 16 are addressed as 0 — 15.
Here is an example of a request to read register 0 (register type is Input Register, the address is 1) from
slave device 1:

Field Name RTU example (Hex)
Slave Address 01
Function 04
Starting Address Hi 00
Starting Address Lo 00
Quantity of Registers Hi 00
Quantity of Registers Lo 01
Error Check Lo 31
Error Check Hi CA
Total Bytes 8

Response

The register data in the response message are packed as two bytes per registers, with the binary
contents right justified within each byte. For each register, the first byte contains the high order bits and
the second contains the low order bits.

The response is return when the data is completely assembled. Here is an example of a response

to the query on the opposite page:
Field Name RTU example (Hex)

Slave Address 01
Function 04
Byte Count 02
Data Hi 00
Data Lo 0A
Error Check Lo 39
Error Check Hi 37
Total Bytes 7
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1.2.2 Preset (Write) Multiple Registers (Function 0x10)

The function code is used to write a block of contiguous registers (1 to 120 registers) in a remote
device.
Query
The query message specified the register references to be preset. Registers are addressed starting at
zero: register 1 is addressed as 0. The requested preset values are specified in the query data field.
Data is packed as two bytes per register.
Here is an example of a request to preset two registers starting at 40001 to 00 0A and 01 02 hex in
slave device 1:

Field Name RTU example (Hex)

Slave Address 01
Function 10
Starting Address Hi 00
Starting Address Lo 00
Quantity of Registers Hi 00
Quantity of Registers Lo 02
Byte Count 04

Data Hi 00

Data Lo 0A

Data Hi 01

Data Lo 02

Error Check Lo 53
Error Check Hi FC
Total Bytes 13

Response
The normal response returns the slave address, function code, starting address and quantity of
registers preset. Here is an example of a response to the query shown above:

Field Name RTU example (Hex)
Slave Address 01
Function 10
Starting Address Hi 00
Starting Address Lo 00
Quantity of Registers Hi 00
Quantity of Registers Lo 02
Error Check Lo 41
Error Check Hi C8
Total Bytes 13

1.2.3 Placing the CRC into a 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:

Slave Address Function Data CRC Lo CRC Hi
- 41

12

Note: Broadcast mode is not supported.
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1.3 Sample Code

1.3.1 CRC Generation Function

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.

/****************************************************************/

/I Parameter:
Il puchMsg -> unsigned char* puchMsg: message to calculate CRC upon
/I usDataLne -> unsigned short usDataLen: quantity of bytes in message

/****************************************************************/

unsigned short CRC16(puchMsg, usDataLen)

{

unsigned char uchCRCHi=0xFF; /* high byte of CRC initialized */
unsigned char uchCRCLo=0xFF; /* low byte of CRC initialized */
unsigned ulndex; /* will index into CRC lookup table */

while (usDataLen—) /* 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

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

static unsigned char auchCRCHi[] = {

0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 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, 0x01, 0xCO0, 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, 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, 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01,
0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81,
0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 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, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81,
0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO,
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, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81,
0x40

}s
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Low-Order Byte Table

[* Table of CRC values for low—order byte */

static char auchCRCLo[] = {

0x00, 0xC0, 0xC1, 0x01, 0xC3, 0x03, 0x02, 0xC2, 0xC6, 0x06, 0x07, 0xC7, 0x05, 0xC5, 0xC4,
0x04, 0xCC, 0x0C, 0x0D, 0xCD, 0x0F, 0xCF, 0xCE, 0x0E, 0x0A, 0xCA, 0xCB, 0x0B, 0xC9, 0x09,
0x08, 0xC8, 0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB, 0xDA, 0x1A, 0x1E, 0xDE, 0xDF, 0x1F, 0xDD,
0x1D, 0x1C, 0xDC, 0x14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0x16, 0xD6, 0xD2, 0x12, 0x13, 0xD3,
0x11, 0xD1, 0xDO, 0x10, 0xF0, 0x30, 0x31, OxF1, 0x33, 0xF3, 0xF2, 0x32, 0x36, 0xF6, OxF7,
0x37, 0xF5, 0x35, 0x34, 0xF4, 0x3C, 0xFC, 0xFD, 0x3D, OxFF, 0x3F, 0x3E, OxFE, OxFA, 0x3A,
0x3B, 0xFB, 0x39, 0xF9, 0xF8, 0x38, 0x28, 0XE8, 0xE9, 0x29, 0XEB, 0x2B, 0x2A, OxEA, OxEE,
0x2E, 0x2F, OxEF, 0x2D, OXED, OxEC, 0x2C, 0xE4, 0x24, 0x25, OxE5, 0x27, OxE7, OXE6, 0x26,
0x22, 0xE2, OxE3, 0x23, OxE1, 0x21, 0x20, OxEQ, 0xA0, 0x60, 0x61, 0xA1, 0x63, 0xA3, 0xA2,
0x62, 0x66, 0xAB, 0xA7, 0x67, 0xA5, 0x65, 0x64, 0xA4, 0x6C, 0XAC, 0XAD, 0x6D, OxAF, Ox6F,
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, 0x70, 0xBO, 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, 0x9A, 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

|
1.3.2 Read Data Function

/****************************************************************/

/I Parameter:

/I Addr-> Slave ID

Il StReg -> Starting Register Address

Il RegQuantities -> Register Quantities

Il MbsBuf -> Receive Data Buffer
/****************************************************************/
bool ReadData(unsigned char Addr, unsigned short StReg,
unsigned short RegQuantities, unsigned char* MbsBuf)

{

unsigned char msg[8];

unsigned char Func = 0x04;

unsigned short Crc;

msg[0] = Addr;

msg[1] = Func;

msg[2] = HIBYTE(StReg);

msg[3] = LOBYTE(StReg);

msg[4] = HIBYTE(RegQuantities);
msg[5] = LOBYTE(RegQuantities);
Crc = CRC16(msg,6);

msg[6] = HIBYTE(Crc);

msg[7] = LOBYTE(Crc);

int snd = 8; /* byte number of buffer msg */
int rcv = (5+(RegQuantities*2));
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/* Send snd bytes content of msg to COMM port */

I* Receive rcv bytes of response from COMM port to MbsBuf */
if (receiving data length is same as rcv)

return true;

else

return false;

}
1.3.3 Convert Data Function

/****************************************************************/

/I Parameter:
/I ValueRangeLo -> Minimum value of the value range
/I ValueRangeHi -> Maximum value of the value range
/I ScaleLo -> Minimum value of the scale value
Il ScaleHi-> Maximum value of the scale value
Il RegData -> Current register data from remote device
/****************************************************************/
double ConvertData(double ValueRangeLo,
double ValueRangeHi,
double ScaleLo,
double ScaleHi,
double RegData)
{
double ConvertValue;
ConvertValue = (((RegData*(ScaleHi - ScaleLo))/ (ValueRangeHi - ValueRangeLo)) + ScaleLo);
return ConvertValue;

}

1.3.4 Read Al Function
bool ReadAlData(void)
{
unsigned char MsgBuf[40];
unsigned char Addr = 1; /* Slave Id */
unsigned short StartRegAdd = 2;
unsigned short RegQuantities = 5;
int ScaleLo, ScaleHi,
ValueRangeLo, ValueRangeHi,
AiData;
unsigned short RegData;

/I Read register data from remote device
ReadData(Addr, StartRegAdd, RegQuantities, MsgBuf);

Il Step 1: Parsing data for Al1
RegData = MAKEWORD(MsgBuf[4], MsgBuf[3]);

Il Step 2: Set value range
/IBecause Al data type was set as 2 bytes, the value range would be
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/I showing between -32768 to 32767
ValueRangelLo = -32768;
ValueRangeHi = 32767;

Il Step 3: Set value range for scale
/IThe default of Sensor type in Al1 is set as” Thermocouple K Type..

Il Scale low value is showing “-120”, scale high value is showing “1000”
/IPlease refer to Al configuration for Modbus Scale

ScalelLo =-120;

ScaleHi = 1000;

Il Step 4: Execute converted function

AiData = (int)ConvertData(ValueRangeLo,

ValueRangeHi,

Scalelo,

ScaleHi,

RegData);

Il Step 5: Repeat Step 1 to Step 4 for getting another Al data
}

1.3.5 Read Math Function

bool ReadMathData(void)
{

unsigned char MsgBuf[120];

unsigned char i, j;

unsigned char Addr = 1; /* Slave Id */

unsigned short StartRegAdd = 201;
unsigned short RegQuantities = (10*2); // Math data is float type, so each Math value take two registers
double ScaleLo, ScaleHi, ValueRangeLo, ValueRangeH:;
double RegData, MathData;

Il Read register data from remote device
ReadData(Addr, StartRegAdd, RegQuantities, MsgBuf);

Il Step 1: Set value range

/IThe default of Math data type was set as 4 bytes, the value range will be showing between 0 to
114294967295

ValueRangeLo = 0;

ValueRangeHi = 4294967295;

Il Step 2: Set value range for scale

I When the property of “Transformation” in scale was set as disable, the range will be showing
11-2147483648 to 2147483647

I If the property of “Transformation” in Scale was set as “Value” or “Math Channel”, please refer to
/IAppendix D

Scalelo = -2147483648,;
ScaleHi = 2147483647,
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Il Step 3: Please refer to the decimal value for the conversion of each
Math
switch(decimal value)
{
case 1:
ScalelLo = ScaleLo / 10;
ScaleHi = ScaleHi / 10;
break;
case 2
ScalelLo = ScaleLo / 100;
ScaleHi = ScaleHi / 100;
break;
case 3:
ScalelLo = ScaleLo / 1000;
ScaleHi = ScaleHi / 1000;
break;
case 4.
ScalelLo = ScaleLo / 10000;
ScaleHi = ScaleHi / 10000;
break;
case 5:
ScalelLo = ScaleLo / 100000;
ScaleHi = ScaleHi / 100000;
break;
default:
break;
}

Il Step 4: Parsing data for Math1

RegData = (UINT)MAKELONG(MAKEWORD(MsgBuffj+1],
MsgBuffj),

MAKEWORD(MsgBuf[j+3],

MsgBuffj+2]));

Il Step 5: Execute converted function
MathData = ConvertData(ValueRangeLo,
ValueRangeHi,

ScaleLo,

ScaleHi,

RegData);

Il Step 6: Repeat Step 1 to Step 5 for getting another data of Math

}
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1.3.6 Read DI Function

bool ReadDIData(void)
{
unsigned char MsgBuf[96];
unsigned char Addr = 1; /* Slave Id */
unsigned short StartRegAdd = 50;
unsigned short RegQuantities = 5;
bool DiData;

Il Read register data from remote device
ReadData(Addr, StartRegAdd, RegQuantities, MsgBuf);

Il Step 1: Parsing data for DI1
DiData = (bool MAKEWORD(MsgBuf[4], MsgBuf[3]);

Il Step 2: Repeat Step 1 for getting another DI data
}

1.3.7 Read AO Function
bool ReadAOData(void)

{
unsigned char MsgBuf[48];
unsigned char Addr = 1; /* Slave Id */
unsigned short StartRegAdd = 601;
unsigned short RegQuantities = 5;
unsigned short RegData;
float AoData;

Il Read register data from remote device
ReadData(Addr, StartRegAdd, RegQuantities, MsgBuf);

/I Because the AO expression is specific, so we need using specific // expression to convert the value
/las following:

Il Step 1: Parsing data for AO1

RegData = MAKEWORD(MsgBuf{4], MsgBuf[3]);

Il Step2: To do converted expression for AO1
AoData = ((RegData * 65.535)/65535)-32.768;

Il Step 3: Repeat Step 1 to Step 2 for getting another AO data

}
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1.3.8 Read DO Function

bool ReadDOData(void)
{
unsigned char MsgBuf[48];
unsigned char Addr = 1; /* Slave Id */
unsigned short StartRegAdd = 74;
unsigned short RegQuantities = 5;
bool DoData;

Il Read register data from remote device
ReadData(Addr, StartRegAdd, RegQuantities, MsgBuf);

Il Step 1: Parsing data for DO1
DiData = (bool) MAKEWORD(MsgBuf[4], MsgBuf[3]);

Il Step 2: Repeat Step 1 for getting another DO data
}

1.3.9 Read External Function
bool ReadExtData(void)
{
unsigned char MsgBuf]128];
unsigned char Addr = 1; /* Slave Id */
unsigned short StartRegAdd = 401;
unsigned short RegQuantities = 20;
unsigned short ExtData;
/I Read register data from remote device
ReadData(Addr, StartRegAdd, RegQuantities, MsgBuf);

Il Step 1: Parsing data for Ext1
DiData = MAKEWORD(MsgBuf{4], MsgBuf[3]);

Il Step 2: Repeat Step 1 for getting another Ext data

Note:
*1: Above sample code is according to the PR20 setting if the user needs changing the MsgBuf size and
RegQuantities value from PR10 or PR30, please refer to the user manual.

Because the Input Register Ext data is same like Holding Register Ext data, so the data type of
the ExtData must according to the setting of real case, if the data type of ExtData is 4 bytes, please
refer to “ReadMathData” function in Step 1, Step 2, Step 4 and Step 5 to convert data type of customer
Requirement (Such as Int32 or UInt32 or float data type).

}
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1.4 Appendix

1.4.1 Modbus RTU Slave / TCP Server Register data type table

Field Name Data Size Data Type Note

Al 2 Bytes WORD Little Endian
Math 4 Bytes UINT32 Little Endian
DI 2 Bytes WORD Little Endian
AO 2 Bytes WORD Little Endian
DO 2 Bytes WORD Little Endian
External 2 Bytes / 4 Bytes WORD / DWORD Little Endian

1.4.2 Inquire Al range

The Modbus scale range for each Al channel is available in the channel configuration page as
shown below.

AT AT ™
4

1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 (16 |17 |18 |19
Name: AIl
Desc:
Type: Enable y %
Filter: Disable
Log
DataType: 2 Byte
Value Range: -3276.8 ~ 3276.7 h 4
- Trigger: Enable

~Method: Instant

[l

Sensor
. Type: Thermocouple 1 Type
Unit: °C
Range: -200.0~1100.0 -
Offset: 0.0
‘Gain: 1,0
Modbus

\Events
- Add

Remove
1
Type: H
Set Point: 840.0
Hysteresis: 0.0
Holding Time: Disable
Log: Log Alarm
Job1: No Action -

‘ } Copy Paste Back

1.4.3 Al Conversion Example

The below example shows the procedure to convert the raw value received in Modbus register to
engineering value. If the floating-point type mapped register used to read then the user doesn't need to do
any conversion. The register itself has the engineering value. If the integer type register is used then the user
needs to do the conversion as per the below to convert the raw value to engineering value. The Modbus low
scale and high scale value are available on the channel configuration page as shown in the above picture.

Al Value= (Data Register Value* (Al High Scale-Al low scale)/65535) + Al low scale
For example, the Al range is set to -200 to 1100. If the register value is 32000 then the actual Al value is as
below.

Al Value = (Data Register Value* (Al High Scale-Al low scale)/65535) + Al low scale
= (32000%(1100-(-200))/65535) + (-200)
= (32000*1300)/65535-200
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=634.78-200
=434.78

1.4.4 Math Conversion Sample

The below example shows the procedure to convert the raw value received in Modbus register to
engineering value. If the floating-point type mapped register used to read then the user doesn't need to do
any conversion. The register itself has the engineering value. If the integer type register is used then the user
needs to do the conversion as per the below to convert the raw value to engineering value.

1.4.41 Transformation Disable

1 |2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 | <[»
Name: Ed
Desct
Type: Math A
Log
DataType: 2 Byte —_—
Value Range: -3276.8 ~ 3276.7
Trigger: Enable v
Method: Instant
Speed: 100ms, /Dot
Expression: 585 -
cale
Unit
Transformation; Disable
Decimal: 1
Modbus
Scale: -214748364.8 ~ 214748364.7
Add
Remove
4 ’ Copy Paste Back

If the transformation is set to disable and the decimal point is ‘0" then the value received on the
register doesn’t need any conversion. If the decimal value is set as “1”, then the value must be divided by 10
to match with the value in Math of PR. If the decimal value is set as “2”, then the value must be divided by
100 to match with the value in Math of PR. If the decimal value is set as “3” then the value must be divided
by 1000 to match the value in Math of PR. If the decimal value is set as “4” then the value must be divided by
10000 to match the value in Math of PR. If the decimal value is set as “5” then the value must be divided by
100000 to match the value in Math of PR.

1.4.4.2 Transformation as value

If the transformation is set to value and the table is configured with transformation table entries
then the below formulae to be used to convert the raw value of DWord register to actual math channel value.
Math value = (((Register value * (ScaleHi - ScaleLo)) / 4294967295) + ScaleLo)
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Math Mathi <) T (ﬁ%ﬁi
1 2 |3 J4 |5 |6 |7 |8 |9 J1o |11 |12 |13 |14 |15 |16 |17 |18 J19 | <[»
Name: Ed
Desc:
Type: Math aA
Log
DataType: 2 Byte
Value Range: -32768 ~ 32767
Trigger: Enable v
Method: Instant
Speed: 100ms/Dot
Expression: 40
Scale !
Unit:
Transformation: Value
Accept a value out of range: true
Table: Point 1to 3
Modbus
Scale: 10 ~ 90
Events

< } Copy Paste Back

The scale low and scale hi of the math channel can be referenced from transformation table
output values. For example, the transformation table configured as below.

i EERE
so36 | [oipayic
1 J2 |3 Ja |5 |s |7 |s |o |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |[<[»
Name: Ed
Desc:
Type: Math
Log
DataT
Value
Trigger: No. lmt ID‘—'“:"-'t ] Mode
Method: Add é gE 4113 i
jaanili
Expression
Scale
Unit: Delete V'S
Transfor]
Accep
Table: Copy v
Modbus
Scale: 1l .
Events
Add !
Remove
0K ‘ Cancel ‘

The high scale of this channel is 90 and the low scale of this channel is 10. The value of math
channel is 68. The value at the Modbus register is 3092376452. The register value can be converted to
math channel actual value by using the below conversion.

Math value = (((Register value * (ScaleHi - ScaleLo)) / 4294967295) + ScaleLo)
= ((3092376452%(90-10))/4294967295)+10)
= ((3092376452*80)/ 4294967295)+10
=57.6+10
= 58+10 (rounded to nearest integer)
=68

1.4.4.3 Transformation as Math Channel

If the transformation is set to value and the decimal point is ‘0’ then the value received on the
register doesn’'t need any conversion. If the decimal value is set as “1”, then the value must be divided by 10
to match with the value in Math of PR. If the decimal value is set as “2”, then the value must be divided by
100 to match with the value in Math of PR. If the decimal value is set as “3” then the value must be divided
by 1000 to match the value in Math of PR. If the decimal value is set as “4” then the value must be divided by
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10000 to match the value in Math of PR. If the decimal value is set as “5” then the value must be divided by
100000 to match the value in Math of PR.

E

i 2 |3 Ja |5 |6 |7 |8 o |10 |11 |12 [13 |14 |15 |16 |17 |18 |19 | <]»
Name: Ed
Desc:
Type: Math V'S
Log

DataType: 2 Byte —

Value Range: -32768 ~ 32767

Trigger: Enable v

Method: Instant

Speed: 100ms,/Dot
Expression: 25
scale S

ot

Transformation: Math Channel

Accept a value out of range: true

Modbus

Scale; 2147483648 ~ 2147483647
Events

Add

Remmove

‘ ’ Copy Paste Back

1.4.5 AO Conversion Example

The AO Value data contains the raw data which can be converted to actual AO value using the
below conversion.
AO value = (((Register value * 65.535) / 65535) - 32.768)
For example, the AO value received in the register is 52411 then the actual value is calculated
as below.
AO value = (((52411 * 65.535) / 65535) - 32.768)
= 3434754.885/65535 — 32.768
=19.643

1.4.6 External Channel Conversion for Al channel

Configure the data type is 2 Byte.

Change the Actual low and Actual high of the external channel as similar to Al Channel.
External Exti I“’ ':‘:T
1 J2 |3 |4 |s |6 |7 |8 ]o |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 | <[»
Name: Ext1
Desc:
Type: Enable y N
Log
DataType: 2 Byte
Value Range: -3276.8 ~ 3276.7
Trigger: Enable v
Method: Instant
Speed: 100ms /Dot
Modbus Register Value Conversion
DataType: 2 Byte
Formula
A = ((M-ML)/(MH-ML)PK(AH-AL) + AL

M = ((A-AL)/(AH-AL))*(MH-ML)+ML
Modbus Register Value(M) Range

Low(ML): 0.0

High{MH): 65535.0
Actual Value(A) Range

Unit:

Low(AL): -120.0
g ele o v

Scale: -120.0 ~ 1100.0
Events

Add

Remove

‘ } Copy Paste Back
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1.4.7 External Channel Conversion for DI and DO channel

The DI and DO channels don't need any conversion to read in the external channel. The channel
data type needs to be configured as 2 Byte.

1

2 |3 ]a |5 |6 |7 |8 o |10 |11 |12 |13 |14 |15 |16 |17 |18 1o | <[»

Name: Ext2
Desc:
Type: Enable

Value Range: -32768 ~ 32767
Trigger: Enable
Method: Instant
Speed: 100ms /Dot
Modbus Register Value Conversion
DataType: 2 Byte
Formula
A = ((M-ML)/(MH-ML))*(AH-AL) + AL
M = ((A-AL)/(AH-AL)YH(MH-ML) +ML
Modbus Register Value(M) Range
Low(ML): 0.0
High(MH): 65535.0
Actual Value(A) Range
Unit:
Low(AL): O
High(AH): 65535
Modbus
Scale: 0 ~ 65535
Events
Add
Remove

[ =] =]

1.4.8 External Channel Conversion for AO channel

Configure the channel as 2 Byte.
Configure the external channel Actual Value Low as -32.768 and Actual Value High as 32.767.

2

13

14 |15

16

1

I R
7 |18 |19

External
1 2 3 4 5 6 7 8 9 10 (11 |1

0:06:44

~Name: Ext2

Desc:

Type: Enable
~Log

DataType: 2 Byte

Value Range: -32768 ~ 32767

Trigger: Enable
-Method: Instant

Speed: 100ms /Dot
Modbus Register Value Conversion
-DataType: 2 Byte
-Formula

-Modbus Register Value(M) Range
Low(ML): 0.0
High(MH): 65535.0

Actual Value(A) Range

~Unit:
Low(AL): -32.768

Madbus

-Scale: 0 ~ 65535

Events

Add

-Remove

A = ((M-ML)/ (MH-ML))*(AH-AL) + AL
M = ((A-AL)/(AH-AL)PKMH-ML) +ML

4 4

Copy

Paste

1.4.9 External Channel Conversion for Math channel

Configure the channel as 4 Byte.
Configure the Actual Value Low and high as below depends on the decimal value of Math channel

configuration.

Back
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If the decimal is 0, Actual Value Low as -2147483648.0 and Actual value High as 2147483647.0.
If the decimal is 1, Actual Value Low as -214748364.8 and Actual value High as 214748364.7.
If the decimal is 2, Actual Value Low as -21474836.48 and Actual value High as 21474836.47.
If the decimal is 3, Actual Value Low as -2147483.648 and Actual value High as 2147483.647.
If the decimal is 4, Actual Value Low as -214748.3648 and Actual value High as 214748.3647.
If the decimal is 5, Actual Value Low as -21474.83648 and Actual value High as 21474.83647.

e e g

1 |2 |3 |4 |s |s |7 |8 |9 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 | <]»
~MName: Extl
~Desc:
Type: Enable y %
~DataType: 4 Byte
“Value Range: -3.4E+38 ~ 3.4E+38
- Trigger: Enable v
~Method: Instant
- Speed: 100ms /Dot
~Modbus Register VYalue Conversion
~DataType: 4 Byte
~Formula
A = ((M-ML)/(MH-ML))Y*(AH-AL) +AL
=M = ((A-ALY/(AH-ALVKMH-MLY+ML
~Modbus Register Value(M) Range
~Low(ML): 0.0
- High(MH): 4294967295.0
- Actual Value(A) Range
~Unit:
~Low(AL): -21474.83648
High(AH): 21474.83648
-.Scale: -21474.83648 ~ 21474.83647
~Events
- Add
“-Remove

< } Copy Paste Back
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Warranty:

Future Design Controls PR Series Paperless Recorders are warranted to be free from functional defects in
materials and workmanship at the time the products leave Future Design Controls facilities and to conform at
that time to the specifications set forth in the relevant Future Design Controls manual, sheet or sheets for a
period of Two years after delivery to the first purchaser for use.

There are no expressed or implied Warranties extending beyond the Warranties herein and above set forth.

Limitations

Future Design Controls provides no warranty or representations of any sort regarding the fitness of use or
application of its products by the purchaser. Users are responsible for the selection, suitability of the products
for their application or use of Future Design Controls products.

Future Design Controls shall not be liable for any damages or losses, whether direct, indirect, incidental,
special, consequential or any other damages, costs or expenses excepting only the cost or expense of repair
or replacement of Future Design Control products as described below.

Future Design Controls sole responsibility under the warranty, at Future Design Controls option, is limited to
replacement or repair, free of charge, or refund of purchase price within the warranty period specified. This
warranty does not apply to damage resulting from transportation, alteration, misuse or abuse.

Future Design Controls reserves the right to make changes without notification to purchaser to materials or
processing that do not affect compliance with any applicable specifications.

Return Material Authorization:
Contact Future Design Controls for Return Material Authorization Number prior to returning any product to
our facility.

Future Design Controls, Inc.

7524 West 98t Place, P.O. Box 1196, Bridgeview, IL 60455 USA
888.751.5444 - Office:

888.307.8014 - Fax

866.342.5332 - Technical Support

E-mail: csr@futuredesigncontrols.com

Website: http://www.futuredesigncontrols.com

FDC_PR_User_Manual_ModbusParameterOnly_UMFPRO1H_rev_H.docx December 2019 Page 81 of 81


mailto:csr@futuredesigncontrols.com
http://www.futuredesigncontrols.com/

